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applied to iron-clad vessels built expressly 
for use as war vessels (as in the case of his 
Destroyer, about which much has been said, 


In these days, the foremost of the arts of though little is known), but also as appli- 
peace is the art of making war successfully. cable to common vessels. 


Peace builds up and war conserves, holding 


The illustrations upon our first page repre- 


what peace gains. In former ages, war was sent both applications, and comprise the 
an affair of muscle, and muscle was plenty. veteran engineer’s latest contribution to the 


In these days, war is an affair 
of brain, and one of the best 
applications of brain ‘is the 
power to make wars infre- 
quent, by so perfecting the art 
of defence that opposing 
combatants are practically 
neutralized without special 
reference to numerical force. 

Recent improvements in 
large and small arms for field 
service have conserved peace 
by making long wars impos- 
sible. A war that only half 
a generation ago would have 
been extended to occupy four 
years is now an affair of as 
many months. 

The first great modern ad- 
vance in naval warfare was 
the advent of Capt. John 
Ericsson’s system of iron 
clads, as exemplified in the 
Monitor. We present in this 
issue engravings fully illus- 
trating, for the first time, 
Capt. Ericesson’s Submarine 
Torpedo System, not only as 
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art of naval warfare. Detail drawings, ex- 
planatory of both, are shown upon page 2. 
The first illustration represents a section of 
the forward part of the Destroyer, showing 
the gun, complete with projectile. 
The gun isa smooth bore, and is constructed, 


in flanged sections, of steel. It is a fixture 


within the vessel, which is practically a float- 
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| ing gun carriage. The breech rests on a bed 
constructed of angle iron, which lies on the 
of the vessel. The muzzle of the 
gun passes through an opening in the stem of 
the vessel, to which it is secured by means of 
jan annular shoulder on the inside and a nut 
on the outside. 

A permanent valve F, shown in detail in 












































EriIcsson’s TORPEDO SysTEM APPLIED TO 


A COMMON VESSEL. 











Figs. 2 and 3, serves the purpose 
of keeping the muzzle of the gun 
closed before and during loading. 
This valve is attached to an 
elbow lever G, which is hinged 
to the stem of the vessel by a 
hinge or pivot joint ¢, above the 
projecting muzzle of the gun. 

It is faced with an india-rub- 
ber gasket fitted to the seat ./, 
which is provided for it at the 
muzzle of the gun, and consists 
of a separate ring of brass fitted 
to the muzzle. 

The elbow lever G, is con- 
nected, as shown at &, in Fig. 2, 
with a rod 7, which passes 
through a hole in the stem of the 
vessel, and through a tube m, 
which is screwed into this 
hole, and which is fitted at its 
rear end with a stuffing box n, 
in which the rod 1s packed. This 
rod is manipulated by a piston for 
the purpose of working the lever 
G, to open and close the valve. 

The temporary valve, which is 
to be shot away by the projectile, 
is shown in Fig. 2, of a construc- 
tion adapted for breech-load- 
ing guns. It is composed of a 
wooden disc J, furnished with a 
cup packing 0, of leather, and 
having a hole g, in its center, 
which is covered and closed 
water tight by a piece of india 
rubber ¢, secured around the 
margin. It is furnished with 
catches, consisting of clastic steel 
hooks r 7, secured to its face, and 
which always exert a tendency 






































to spring outward beyond the circumference 
of the valve. 

The valve thus constructed is intended to fit 
like a piston to the bore of the gun, and is 
inserted therein from the breech before 
inserting the projectile, and pushed forward 
along the bore by a rod, its spring hooks 
being confined to the bore of the gun until it 
arrives near the muzzle, and until the hooks 
rr, can spring outward after passing the 
rabbet provided around the interior of the 
muzzle of the gun. The clicking noise made 


by the springing of these hooks into the 


rabbet is audible on board the vessel through 


the bore of the gun, and the valve is not 
afterward pushed further forward. Thess 
hooks serve to retain the valve in place 


against the pressure of the water outside of 
the vessel. 

For a muzzle-loading gun the temporary 
valve, which is to be applied to the muzzle 
after loading the gun, would be modificd as 
shown in Fig. 4, the disc 7 being fitted to a 
seat x, in the muzzle, and secured by a cap 
??, of india which fits over the 
muzzle, and may be secured thereto by lash 


rubber, 
ing, w. This cap ¢*, also serves as a water 
tight covering for closing the central hole 4, 
of the valve. This valve, which offers very 
little resistance to pressure from within the 
gun, will be shot away by the projectile as 
the latter begins to leave the muzzle, and 
will generally be broken in pieces; and the 
central portion of it, being of soft material, 
will offer so little resistance to the firing pin 
in front of the explosive 
projectile, that there will 
be no danger of premature 


explosion of the charge 


‘contained in the projec- 
tile. 
The breech-loading ar- 


rangement is shown in 


Figs. 5 and 6. Fig. 5 ex 
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a collar P!, or shoulder, some distance from 


its rear end. Its front end is made concave, 
or with a chisel point, or otherwise with a 
sharp edge, to prevent its glancing off from 
a vessel which it strikes. Its rear end is fur- 
nished with two or more striker pins 0, 0, or 
points intended to strike the fulminate car- 
tridges or primers m,m. The sucket S, is 
bored centrally, and has in its front end a 
stuffing box 7, through which the firing pin 
works water tight. The bore is enlarged 
some distance behind the stuffing box suffi- 
ciently to receive the collar ?! and the spring 
the spring and the pin being inserted into 
the socket from the rear before the plug F is 
putin. Infront of this plug there is inserted 
into the socket a collar #,* which is held by 


the plug against the shoulder p, formed by a 
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bility that all should fail when the front end 
of the firing pin strikes a vessel or other body 
attacked with the impact due to the moment- 
um of the projectile when discharged from 
a gun, 

A good general idea of the projectile tor- 
pedo will be gained from the cuts shown on 
our first page. The cylindrical body and 
conical rear portion are made hollow of iron 
The body and tail of the torpedo 
may also be made of 


or steel. 
wood. The forward 
end, or head of ihe projectile, which is hol- 
low and made of copper or cast iron, is coni- 


cal in shape, and is filled with the explosive 


material. Firmly secured into its front end 
or point is ow The piece, into which 
is screwed { S of the exploding 
device, described in Fig. 20. The tail 











































hibits a central longitud- 
inal section of the breech 





portion of the gun, to 
with the piston 
and attached powder case. 


gether 


Fig. 6 is a rear view. of 
the breech of the gun. 





C is the metal piston 
which is _ fitted 
metallic packing /f, 
works in the 
bore of the 


with 
and 
smooth 
gun A, as 
the piston works in the 


cylinder of a steam en 





gine. The piston is made 








with a central socket ¢ (sce 
Fig. 5), in its back for the 








reception of the support- 


ing rod or stem g, of 





wood, to which the pow- 
Bb, is attached. 
This powder case, in the 
form of a cylinder, has a central socket /, for 
the reception of the stem y. When placed in 
the gun its rear end is uncovered except by a 


der case 


piece of netting, which serves to prevent the 
powder from falling out, but through which 
the fire from the electric fuse can reach the 
whole of the rear surface of the charge. By 
this method of applying the powder case in 
the gun, the powder, which occupies but a 
small portion of the chamber of the gun, is 
kept out of contact with the gun at the time 
of its ignition, while injurious local pressure 
on the gun is avoided, and the force resulting 
from the explosion of the charge is caused to 
start the piston easily against the torpedo or 
projectile. The projectile occupies nearly 
the whole length of the bore of the gun in 
front of the piston as represented, 

The exploding device at the forward end 
of the projectile, is illustrated in detail in 
Fig. 20, the socket S being screwed into the 
The 
tiring pin P is centrally placed in and pro 
trudes from the front 
coiled spring is arranged 


head of the projectile, as shown at a. 


of the socket, and a 
strong around 
the pin’ within the socket, and fulminate 
cartridges or primers 7, m, are inserted *into 
holes in a plug #&, which is screwed into the 
rear end of the socket, and is secured against 
turning by a screw, which insures the prim 
ers m, m, always being in proper positions. 
The firing pin is straight, and provided with 





further enlargement of the bore behind the 
This col 


lar serves as a guide for the rear end of the 


portion which receives the spring. 


firing pin, and as an abutment for the spring 
which is powerfully compressed between the 
collar R° and the collar P',on the firing pin, 
and holds the latter so securely against the 
shoulder g in the socket, that no possible ac- 
cidental concussion on the front end of the 
firing pin could drive back the pin in the 
socket. The striker pins or points 9, 0, on 
the rear end of the firing pin and the fulmi- 
nate cartridges, or primers mm, m, correspond 
in number and position ; and in order to pre- 
serve their relative positions, and insure each 
of the teats or points striking properly one of 
the fulminate cartridges or primers, when 
the firing pin is driven back in the socket S, 
there is a longitudinal slot 7 in the socket, in 
which fits a pin ¢ which is screwed into a 
tapped hole in collar P!. When the collar 
P' of the firing pin is held 
shoulder g, the points or pins 9, 0, are some 


against the 


distance from the cartridges or primers. The 
firing pin being kept from turning by the 
pin ¢, and the plug R being kept from turn- 
ing by the screw, the striking of all the 
cartridges or primers is insured, and the fir- 
ing of the explosive charge in the projectile 
cannot fail from the cartridges or primers m 
missing fire, unlessthe whole number should 
miss. 


It is hardly within the range of possi 





piece of the projectile is united with the 
body by transverse screws, fastening it to 
fast 
The body «and explosive chamber are united 
Attached to the tail 
piece are longitudinal fins, intended to steady 
The parts of the 
projectile are so proportioned that its center 


a ring that is’ riveted to the body. 


in the same manner. 


the projectile in its flight. 


of displacement is forward of the middle of 


its length. When projected from a gun 


under water, it will tend to move through 
the water in a line coincident with its own 


axis; and, if the weight of the projectile be 
just equal to the weight of the water which 
it displaces, it will not deviate from this line. 
If its weight should be slightly less (and it 
ought not to be greater), there will, of course, 
be a slight tendency to rise. 

Reference to the first illustration on page 1 
will show that an armored yessel, built upon 
the Destroyer plan, is nearly submerged at all 
times. . The upper 
intermediate decks is filled with cork and in- 


space between the and 
dia-rubber bags inflated with atmospheric air, 
Even if the upper portion were torn to pieces 
by hostile shot, the vessel would still float. 
Massive inclined transverse armor plates, 
heavily backed with 
front of beile l ens 
through 
deck to such a height as to give 
Behind 


ood, are placed in 


ines, passing from the 


lower deck aud above the upper 


perfect pro 


tection, this armored portion i 
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placed the steering wheel, and it is also the 
station of the commander and helmsman dur 
ing battle. 

The Destroyer is constructed with a view 
to great speed, being very long and narroy 
(180 feet long, 11 feet deep, and 12 feet wid 
and having both ends shaped alike, enabling 
her, by the aid of her powerful engines, to run 
either forward or backward with equal fa 
cility. 

The steering apparatus (not shown) is all 
situated below the water line, thus being pro 
tected against the enemy’s fire, which 
particularly adapts it, not only to torpedo 
vessels, but to other war vessels as well. It 
consists essentially of a rudder post, which 
constitutes an upper prolongation of the keel 
in rear of the stern post, and which is adapted 
to receive and suitably sustain the partially 
balanced rudder. The rudder 1s moved by 
two hydraulic pistons, working in cylinders 
sftuated on opposite sides of the keel. From 
these cylinders pipes extend forward to a 
cock or valve, by the operation of which 
admitted to and exhausted 
To opposite ends of a 


water 
from either cylinder. 
lever which is attached to this cock or valve, 


may be 


light wire ropes are connected, which extend 
to the steering wheel inside the vessel,in rear 
of the armor plates. The water for operat- 
ing the steering pistons may be taken from a 
pump or other source of pressure, and, as 
will be readily understood, admitting water 
to either piston moves the rudder as desired. 

In action the helmsman would run the 
vessel directly toward the vessel to be at 
tacked, up to within a few hundred fect. 
The torpedo, which weighs three-quarters of 
a ton, is projected noiselessly through the 
water at a velocity of more than 3800 feet in 
three seconds of time, thus preventing escape. 
No netting or shield can stop it or turn it 
aside, nor can its approach be noted by any 
disturbance of the water. Where it strikes 
it will explode, shattering any ironclad afloat. 

The second illustration on the first 
represents the application of this system to 


page 


an ordinary steamer, anadaptation which, to 
a weak maritime nation or to a nation like 
the United States, which does not care to 
maintain a large navy, may in an emergency 
be even more valuable than the more elabor 
ate system already described, when sudden 
hostilities are to be feared. 

In this system two muzzle-loading guns 
are intended to be used alternately upon 
each vessel, one upon either side of the for- 
ward deck. The guns are successively lifted 
by the tackle, as shown, to a convenient 
height, and the torpedo is swung by a davit 
into position for loading. The loaded gun 
is then lowered over the side of the vessel 
into the water, where it is properly supported 
in position for firing. The gun is fired by 
electricity, by means of a wire enclosed in 
a rubber tube, which passes over the side of 
the vessel. 

The breech support or recoil block and the 
central support are so arranged that the axis 
of the gun supported upon them is parallel 
with the longitudinal center of the vessel, 
rather than the keel. This arrangement en- 
ables the gun to be sighted by sights on the 
deck of the vessel. 

re oe 
Traveling Notes. 


Houury. 


INTERLAKEN, SWITZERLAND, 
Aug. 22, 1881. 
Editor American Machinist : 

As I behold from my window, through a 
dark gorge in the near mountains, the white 
and towering Jungfrau, apparently within 
rifle shot, but fifteen miles away; a seeming 
morning’s climb, only that it stands 12,000 
feet above the valley and nearly 14,000 feet 
above the sea—as my eye wanders to the 
grand and beautiful features on every hand, 
and my mind to the Gorner Grat, where a 
week ago I climbed 10,000 feet above tide to 
gaze up at the magnificent crests of Monte 
Rosa and the lonely and awful peak of the 
Matterhorn—I am not inspired to glorify the 
works of man, even if he be an engineer. 

But, according to promise, I gladly occupy 
the first leisure hour of my vacation, although 
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I have little to say, with some rambling talk 
about the getting here, and about some engi- 
neering features on the way. 

The journey to this delightful Switzerland 
about Atlantic 
stances will allow—as far as Liverpool; it is 


is as agreeable as circum- 
easy enough to Dover, unnecessarily vexa- 
tious to Paris, and thence to these borders it 
is an experience of solid discomfort, and, I 
venture to say, of extortion. For instance, 
from Paris to Lausanne, on Lake Geneva, by 
the Paris, Lyons and Mediterranean Railway 
(less than 400 miles) is called the 
cheaper routes. There are only two through 
trains, both by night; the one at 7.20 and fast 


one of 


—about 11 hours—the other at 7.40 and slow. 
The expenses per capita from railway station 
to railway station (the perquisites being 
minima, as there were five in the party) were 
as follows: 


BMALIWEM: LATO o/c 6 6. boc 0-555 \K a0 $12.82 
Rechimime Chair <.. 5.66%. 4.30 
Bribe to railway official... 1.60 
PINRO cris Saree eee 63 
[2209 0) oye oe 20 
Commissione@ire............. ST 





$20.42 

The bribe was the instrument for opening 
the door of the sleeping coupé, which was 
positively stated to have been engaged for a 
week, and which would have gone out empty 
unless thus unlocked. One could avoid em- 
ploying a commissionaire by spoiling half a 
day and one’s temper; and a residence of 
years on the line of the P. L. M. Ry. 
might possibly develop a way around the 
bribe. 


some 


The reclining chair is rather an improve- 
ment on the coupé lit; one can sit up fora 
rest. What with the dust, the side jerks due 
trucks, the 
want of toilet conveniences, and the impossi 
bility of partially undressing without catch- 
ing cold. the vehicle was but a small improve- 


to the absence of swing-beam 


ment over a stage coach, and the party were 
used up the next day. 

The P. L. M. could well afford to pay some 
Pennsylvania railroader, say Frank Thomp- 
son, about $50,000 a year to come over and 
show them how to transport human beings 
and to attract An e Pullman 
sleeper, with all its conveniences, or a parlor 
car, open on every side, instead of these in- 
sufferably hot and — stuffy 
compartments, would attract 
wl civilized beings to journey 
to Switzerland —always ex 
cepting the Englishman, who 
prefers ‘‘ privacy,” to wit, sit 


travel. asy 


ing face to face and knee to 
knee with any stranger in the 
aristocratic and blessed com 
partment, 

But and 
rates in Switzerland are fair 


the conveniences 


enough. The second-class 
cars are much like our ordi- 
nary cars, and much better 
upholstered. The carriages 
(which a party of four can 
take at about diligence rates) 


by which most of the traveling 


is done, might well be intro 


duced on many of our moun 


tain routes. The vehicle 


is 
a double-seated landeau, with 
2 hood or sort of cowpé in 


place of the ordinary driver's 
seat (the place to ride in), and 
a driver’s seat and its foot 
board forward; running gear 
and body light, the 


English standpoint; cover arrangements a 


from 


little clumsy; screw 


northern Italy, 


brake; built mostly in 
The rates, with three to four 
horses, per day’s journey of ten to twelve 
hours, for four persons and ordinary bag- 
gage, vary from $18 to $30, including per- 
quisites, 

I need not tell about Swiss roads; 
they are often grand and difficult works of 


engineering, with uniform grades by means 


you 


of zig-zags, embankments reinforced by ex- 
cellent masonry, tunnels, and the most ele- 
gant stone bridges. Protection against wash 
ing by floods is superior to that on most rail 
Wilys. 
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I drove down alongside the St. Gothard 
railway from the western end of the tunnel 
to Lake Lucerne, where the line joins those 
What you will 
most interested to kKnow—how they are get- 
ting on with the slip in the mountain—I did 
not have a chance to ascertain, but I can give 
you some of the usual kind of traveler’s in 
formation out of the guide book. The grade 
to and from the tunnel averages about 1 in 
10. The tunnel, already open, and being 
lined, is 9} miles long, and is 13 miles longer 
and 600 feet lower than the Mt. Cenis tunnel. 

The interesting features which I saw were 


leading to Germany. be 


the stupendous works for getting up the rap 
idly rising gorge at Wasen. At this point, 
ina chasm between precipitous mountains, 
by means of five bridges and a tunnel, the 
road makes a long double loup, and then by 
two tunnels it makes two complete circles ¢7 


the mountain ; in these tunnels the road 
crosses itself. 
The character of the work is most tlior- 


ough. I never examined better railway ma 


sonry and drainage structures. I especially 
noticed the size of the stones (range work), 
and the mass of the various abutments and 
buttresses, thus adding the stability of weight 
The 
rough torrent beds where freshets and ava- 


to that of accurate workmanship. 


lanches come down, were replaced by round 






NEW BorLer 


bottomed, inclined masonry chutes, often a 
hundred feet or more wide, and running a 
The 
and 
The line is 
singvle, and the works do not look wide enough 
to add another line. I think that the aver 
age American capitalist would not like to be 


thousand feet up the mountain side, 
short 
riveted connections invariably. 


iron bridges have rather spans, 


a shareholder in this railroad. 
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ScREW CUTTING DEVICE. 


ever, can be made to plane desired 
length, having two saddles for tool posts at- 
tached head, 


tools to be used when so desired, 


any 


allow four 

The table 
gvearing working into a 
It also 


to the cross and 


is moved by cut eut 


rack, and has a quick return motion. 


EXPANDER. 


has power feeds which work the tools at all 
angles, 

When desirable, a separate and independ 
ent power feed can be attached to cither or 
both uprights. The cross head is sometimes 
14°" 
serted to widen the space between the up 


made of extra length, and a piece in 


“ss 


rights, so that the machinery will plane 56 


wide in any 


emergency which is likely to 


4; 
nanan 
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NEW 


When I get into harness again, [ hope to 
see and report on some matters of greater in 
terest, 


New Lron Planer 
The machine herewith illustrated repre 
sents a special planer built for the Danforth 
Locomotive and Machine Company, of Pat 
erson, New Jersey. It will plane a piece of 
This 
saddle 
post upon the cross head, and one upon each 


work 60” by 50” and 10 feetin length. 


machine has one tool attached to the 


of the uprights. 


Machines of this class, how- 
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PLANER. 


ide 
lar sizes to plane pieces from 24’ 


happen. These machines are m in regu 
syuare up 
to 10 feet square. 

One planer of this style is now being built, 
the 
built in this country. It is intended to plane 
10 feet wide, 10 feet high and 28 feet 8 in. in 
length. The weight of this machine when 
completed will be about 120,000 Tbs, 


It is to have two sadles on the 


which is said to be one of largest ever 


cross head, 
worked by independent screws, and a_ side 
tool post upon each upright. The table is to 
have a double rack and will be supported by 
three Y slides. The planers deseribed are 
built by the Betts Machine Company, Wil 
mington, Del. 
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New Boiler Tube Expander. 
We show herewith an engraving of a 
boiler tube expander, which possesses some 


features that have gained a very high reputa 


tion for it in railroad and other shops wher 


it has been in use. It is especially adapted 


to railroad shops, and in addition to its sim 


plicity it is claimed to be more novel in its 
working and more satisfactory in its results 
than any other expander in the market. Bein 


made of steel, and well proportioned, it is as 
strong as a tool of its kind could be expected 


to be. By one operation it rolls up a groove 


in the tube tightly against the inside of the 
boiler head, rolls and expands the tube in the 
sheet, and makes a flange tightly against the 


outside of the sheet. The tube is therefore 
thoroughly braced inside and outside, and 
leaves seareely any liability to get loose. 
This tool is the result of study and experi 
ment by old, practical boiler makers. It 


passes easily over obstructions, and, it is 


claimed, will perfectly expand a tube, whether 
it is straight or crooked. — [It operates with a 

One of 
“Tt requires so little tap 
ping with the hammer that in repairing lea 
flues it will not disturb another, and T use it 


taper roller on a taper pin. our cor 


respondents writes: 


ny 
freely in fire box end of locomotives when 
steam is in, never fearing any accident fron 
hot or cold water.” 

This new tube expander, Known as 


‘*Economy,” is made by Edward D. Milles 


& Co., Chicavo, Hl. 
a oe 
Shop Kinks, 
No. 15. 
By L. F. Lyne. 
SIMPLE SCREW CULTING DEVICE, 


The accompanyiug diagram illustrates a 
very simple adjunct to a screw-cutting lathe, 
which is used to a very limited extent in only 
a few shops in this country. 

The gauge screws, as applied to lathes for 
indicating the depths to which a thread tool 
should be set, and also the other devices used 
for the same purpose, each have their partic 


ular advantages. But all of them require 


more or less adjustment before they are 
ready for use, besides being more or less in 
the way in doing general lathe work. The d¢ 


vice here shown is entirely out of the way,and 
is ready for use at amoment’ 


notice, besides, it does not oc 


cupy unnecessary room, and 
is also handy in setting the 
tool to run a finishing cut 
over several pieces of work 
to be of equal disumeters 


illustra 
the car 
riage of a lathe, # the screw 
for adjusting the tool, being 


Referring to the 


tion, A represents 


operated by the handle upon 
the The 
ferred to consists simply of 


end, device re 


a brass or iron collar C, neatly 


fitted upon the thimble /, 
upon the end of the screw. 
A single line is cut upon 


the collar to coineide with a 
similar one upon the carriage 
at D. 

In cutting screws the tool 
is set and a, cut run over the 
work, and while this is being 


done the workman rolls the 
collar, so that the mark upon 
it stands a little behind the 
mark at 2, correspondin 
to the distance the Crew 
must be advanced to take the required 


cut, as shown in the cut. After the tool has 
passed over the work, the carriage is to be 
run back and the screw turned, so that the 
marks coincide when the second cut is taken, 

lhis operation is to be reps ated until the 
thread is cut to the required depth. 

By putting a single mark upon the thimble 
upon the screw, and graduating the cdge of 
the collar C next the handle, this device is 
made even more useful, These advantages 
will readily suggest themselves to the lathe 
hand. I used one of these devices upon a 
lathe a number of years ago, and at present 
have one upon my foot lathe. — [lik it very 
much, and would not part with it 

Such is the statement of all the with 
whom I am acquainted, who have used them 













































































Apprentice Papers. 


IX. | 





| of one pound. 


| 
By CHORDAL. | 


MOTION AND WEIGHT. 


Matter when changing position is said to} 
be in motion. Any movement of a mass of 
matter, or a particle of matter, or an atom 
of matter, is motion. Motion is produced 
by applying force to matter, but motion will 
not always result from force being applied 
to matter. To produce motion there must 
be sufficient force applied to overcome the 
resistance to motion. If you have a wheel- 
barrow close up against a wall, you may ap- 
ply all the force of your muscles and still 
produce no motion. The wall is the resist- | 
ance, You must increase the force suffi-| 
ciently to push through the wall, or you | 
must lessen the strength of the wall, so that 
your muscular force is sufficient to push 
through it. 

Steam penned up in a boiler represents a 
confined force, tending to expand and pro- | 
duce motion. This motion is resisted by 
the cohesive strength of the boiler. If we 
increase the force of the steam sufficiently, 
the boiler will be incapable of resisting it, | 


and the boiler will burst and allow the 
steam to expand. If the boiler be made 
thinner or weaker the resistance becomes 
lessened, and the foree at hand may be 


sufficient to overcome it and explode the 
boiler. 

If we attempt to lift a mass of iron, and 
.thereby produce upward motion, we suc- 
ceed only after we apply a lifting force 
greater than the force of gravity, which in| 
this case forms the resistance. 

When we speak of the weight of a body, 
we refer to the down drawing tendency, 
which gravity produces in that body. The 
whole civilized world long since came to 
an agreement regarding a plan for meas- 
uring the force of gravity. 
results in a system of 
which is understood the world over. 


Suppose a certain sized piece of iron was | 
chosen for a standard, and that that piece of | 


’ 


iron was marked ‘‘ ONE PounD.’ 

Now, any mass of matter which requires 
the same amount of foree to lift it, which 
that standard piece of iron requires, is said 
to weigh one pound; and any mass which 


requires twice as much force to lift it is said | 


to weigh two pounds, and so on. 


You will thus understand that you and I 
may be on opposite sides of the earth, and | 


still write to each other understandingly 


about the weight of things, if each of us| 
have an accurate copy of the standard pound | 
All| 
devices used thoughout the world for weigh- | 
ing things are simply copies of a standard | 
piece, agreed upon and carefully preserved | 


weight which has been agreed upon. 


for reference. 

All civilized governments have, in their 
archives, such standards; and all scales and 
weights, etc., are made by accurate compari- 
son with accurate copies of these standards. 
If we take a coiled spring and hang the up- 
per end to something, and then hang an ac- 
curate pound weight on the lower end of the 


spring, we will find that the spring yields | 


| weighs two pounds. 


This agreement | 
standard weights, 
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| = 
| stand level. If we put a three-pound weight | 


in the left-hand pan it would overbalance 
the other pan, and would drop with a force 


If we put any mass of matter in the left- 
hand pan, which will just balance the weight 


|in the right-hand pan, we say that mass 


We mean by that, that 
gravity draws downward on that mass with 
the same amount of force that it draws 
downward on a standard two-pound weight. 
The mass put into the left-hand pan may be 
very much larger than the two-pound weight, 
but the weight of the two is the same when 
the scale balances. 

Two pounds of lead would be very much 
smaller than a two-pound weight made of 
iron, and two pounds of wood would be very 
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effect this month, could not be defeated by 
any tricks. Nevertheless, the company stores, 


| after procuring legal advice, have hit on a 
|form of account book which, they think, 
will destroy the intent of the Legislature. 


Whether this will succeed remains to be seen; 
meanwhile the operators do not seem to care 
for the evil consequences of thus showing 
the workingmen how the laws which they 
are besought to respect can be defied and 
nullified, year after year.— New York Sun. 

ie 


Straightening 
Machine; Tweddell’s System. 


We reproduce, in outline, from our esteem- 
ed contemporary Hnag/neering, engravings of 
a new hydraulic flanging and straightening 
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hydraulic flanging presses. Messrs. Marshall, 
Sons & Co., of Gainsborough, were the first 
firm in this country to adopt them, and the 
excellent work turned out by them, and also 
by Messrs. Garrett & Sons, is well known. 
In no case is good flanging more necessary 
than in marine boilers, and no firm has a 
higher reputation for this class of work than 
the Wallsend Slipway Company of New- 
castle-on-Tyne. The very complete and 
careful experiments relative to steel boilers 
made at this company’s works, were fully 
described by Mr. Boyd, their managing 
director, in the paper read before the Institu- 
tion of Mechanical Engineers some time ago. 
Having once satisfied themselves that steel 
was suitable for marine boilers, the firm 


turned their attention to improving the 
machinery for working it. As has been 
recently stated by Mr. Mare _ Berrier 
Fontaine, Mr. Tweddell’s system of  hy- 


draulic machine tools has in France proved 



























































Fig.1 


and becomes longer. Two pounds would ex- | 


tend it still farther, 
removed, the spring returns to its original 
length. By combining with such a spring a 
scale on which is marked the stretch pro- 
duced by a strain of one pound, two pounds, 
etc., we have a spring scale, light and_port- 
able in itself, but capable of giving us the 
weight of bodies hung upon it. Another 
form of scale is a simple lever, nicely bal- 
anced, and fitted with a pan on each end, 
Standard weights put in one pan will show 
us the weight of anything put in the other 
pan, 

In the above illustration 
pound weight in one pan of a common pair 
of scales. Under such conditions the weighted 
pan would immediately be drawn downward 
by gravity. If we put a two-pound weight 


we see a two- 


in the other pan, both pans will be drawn! 
down with equal force, and the scale would | bill, passed at Harrisburg last winter, to take }class of machinery are extensive users of | having been heated for a length of from four 


r . | 
When the weights are | 


much larger, but the weight of all would be 
the same. If what was said in a previous 
chapter about the porosity of matter is re- 
membered, you will understand why two 
pounds of one should differ in 
size from two pounds of another substance. 


substance 
ape 


One of the grievances of workingmen in 


Pennsylvania and New Jersey is the store | 


order system. For years efforts have been 
made in both States to remove it by legisla- 
tive action, since the employers stuck to it 
tenaciously. 
been passed for this purpose, the skill of 


It 
was thought, however, that Mr. Schnatterly’s 


| to devise some way of getting around it. 





But though act after act has! 


lawyers has always been successfully invoked, | 
either to pick some flaw in the legislation or | 








Fig.3 





























machine, also following description of the | 


same: 


Boiler plates have been successfully flanged 
by hydraulic pressure for many years past, 
and we have frequently referred to hydraulic 
machines in these columns, Their construc- 
_tion has hitherto rendered it necessary to 
make dies and blocks capable of flanging the 
plate in one operation or squeeze, this entail- 
‘ing a considerable outlay in blocks and 
matrices; consequently, up to the present, 
these machines are chiefly used either by 
railway companies, such as the London and 
North-Western Railway Company, Crewe; 
the North-Eastern Railway Company at 
Gateshead; or such leading firms of loco- 
motive builders as Messrs. Beyer, Peacock & 
Co., Manchester; Neilson & Co.,Glasgow, etc. 

In agricultural locomotives, although the 
work is not so heavy, there is a very large 
output and a great repetition of parts, con- 
sequently we find that engineers making this 


peculiarly suited for working in steel. All 
| the riveting at Wallsend is done on Twed- 
'dell’s system, and the flanging and straight- 
ening machine we now illustrate is another 
application of the system toshop tools. The 
first object being to reduce the cost of the 
dies and blocks, it was decided to flange the 
plates gradually, or step by step, following 
as nearly as possible to the process of hand 
flanging. The annexed diagrams, Figs. 3 and 
4, show the mode of working, and the two 
perspective drawings, Figs. 1 and 2, show the 
machine as in use at the Wallsend Slipway 
Company’s works. 

| We will suppose it is required to flange the 
| front or back end plate of a marine boiler, 
}and the plate to be of steel and 4%” thick, 
jand the flange 74’ deep. In Fig. 3, A is a 
standard attached to the bedplate B B; the 
former carries three hydraulic cylinders C D 
and E, and to the latter is fixed the small 
block F, and when large circular plates are 
being flanged, the center pin G. The plate 
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feet to five feet along its edge, is placed on 
the block F, which is merely a segment of a 
circle with a radius equal to that of the boiler 
front for which the plate is intended. On 
the plate being placed on this anvil or block, 
the hydraulic ram C, is lowered down upon 
it; this acts as a ‘‘vise” or holder up, and 
prevents the plate being dragged forward 
when it is turned over, as shown in Fig. 3, 
by the descent of the ram D. This ram 
carries a specially-shaped tool for turning 
the edge of the plate over the end of the 
block or anvil. This operation being fin- 
ished, the ram D is again raised ta, the 
position shown in Fig. 8, and the vise ram 
also being released, th€ whole plate H, 
turned round on the center pin G, and thus 
presenting a further length to be turned 
over; the above operation is repeated until 
the whole length heated is flanged. 

Up to the present the length flanged in 


one heat is four feet, but this could easily 
be increased to five feet or six feet if the 
heating furnace were made long enough. 


As soon as the whole length is turned over, 
the plate is again turned round on its center 
G, and the ram D, being raised up out of the 
way, the horizontal ram E, fitted with a 
hammer head, then advances and straightens 
and squares up the flange against the anvil 
P, thus completing the operation. 

It is evident from this description that the 





AMERICAN 


A New Engine Lathe, 


We present in this issue an illustration of 
a lathe from the establishment of G. A. 
Gray, Jr., & Co., Cincinnati. The lathe is 
nineteen inch swing, and is designed on the 
substantial order, that is, the strength and 
stiffness of parts is greater than usual, and 
the power is arranged to be ample for its 
greatest swing. The spirit of its stiffness 
may be judged of by the fact that the front 
spindle bearing is 2°4” in diameter and 4” 
The extraordinary length of carriage 
bearing will be at once apparent, as will also 
be the powerful proportions of the cones. 


long. 


The bed is of extra depth, and is in section a 
strongly-tied pair of well-calculated I beams, 

Every effort seems to have been made to 
secure substantial forms free from complica- 
tion and accessible to a marked degree. 

The tool post has an extra broad footing to 
avoid bruising, and its holder is of the ele- 
vating type, having elevating screw 
pensated for wear, and clamping screw to 
make all rigid when set. <A tilting rest of 
novel and 


com- 


rigid construction, not dependent 
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turned then threaded, then 
and threaded, and so on, the 
ing of gears consumes’ 
the time. 

These lathes are built of all sizes; and the 
material and workmanship is such as to carry 
out the maker's intention to put upon the 
market a tool strictly first class. 
> aes — 


LETTERS FROM PRACTICAL MEN, 


turned 
continual chang- 
a large proportion of 


another 


Blowing-otf Boilers. 
Kdiior American Machinist : 
There has been considerable talk about 


cooling off a boiler for inspection or repairs. 
If the pipe from the safety valve is horizon 
tal, that will do; if not, then put in a ty 
pipe into the steam pipe below the stop valve, 
or into the top of the boiler. 

When the work is done for the day, 
off the steam and allow a —_ stream of 
water to run into the boiler; a 3 
large enough, and when the boiler 
will run out of this $3” pipe or through 
safety valve, if the weight be taken off. 


” 


blow 


’ stream is 
is full it 
the 
Let 





5 


about as good a way as is to 
smaller triangle from the interior. 

We can hardly expect to get more than 
one or two principal curves in a triangle. 
This is not sufficient for general work. Now 
shall we or more 
triangles with them? If 


will be used 


any remove a 


have some extra curves, 
curves worked in 
we have but one curve, it re- 
Circular ares are 
often allowable, and generally give satisfac- 
tion, but an shaped irregular 
curve will frequently give very dispropor - 
tionate results, 


gardlessly on all occasions. 


improperly 


The best forms for curves are the irregular 


ship curves, which are not merely emana 
tions of the imagination, and thrown together 
without regard to relation or definite purpose, 
but are of mathematical correctness, and rep- 
resent one thing from end to end, and that 
well. These curves will give greater satis- 
faction, and are in the market, of exquisite 
shape and reasonable prices. But 


be make very cheaply by any one. 


they can 
I madea 
set which | have been using for about three 
years, and they give good satisfaction. 


the water run all night, and by morning the My suegestion, then, is to have curve and 
Tx, 4) 
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Gray’s New ENGINE LATHE. 
block or anvil may be made to suit any|on a weight or spring for its stability, is | boiler will be cold. Of course, the damper | triangle separate, and let each do its own 
irregular shape of plate ; and when the furnished to order instead of the elevating 


flanges are straight, of course, the center pin 
G, is not used. It will be seen in the per- 
spective view, Fig. 2, that at Wallsend this 
pin is arranged in a temporary but very eftici- 
ent manner. There is, however, a great 
deal of flanging in marine boilers in addition 
to the vy shell fronts and backs. 

Fig. 4 shows another combination. Sup- 
posing it is wished to flange a turned plate, 
such as a dome end, or to flange a front end 
plate to receive the furnace tubes, this is done 
as follows: The two vertical hydraulic rams 
C and D are coupled together (see Fig. 1), the 
upper block or flanging die serving as the 
cross head, the lower block or matrix N is 
placed on the bedplate B, and the flanging is 
done in the usual way. 

It will be observed that this system not 
only effects an immense saving in the cost of 
blocks and dies for very large. or irregular 
work, but for this class of flanging it avoids 
the present outlay for a large heating furnace. 
The machine itself also is much che: uper, the 
cylinders of course being smaller, owing to 
the work being done by several efforts in- 
stead of in one. The actual results, so far 
as the quality of the work is concerned, are 
excellent, and the economical results are also 
most satisfactory. 

To a certain extent the machine at present 
is not favorably placed for economical work- 
ing, and it will shortly be removed into the 
new boiler shop of the Wallsend Slipway 
Company; but the results up to now are, that 
it can do a given quantity of work in less 
laa half the time, and at half the cost of 
the same when done by hand. The quality 
of the work, moreover, is much superior to 
hand work, and there is a great saving in 
fitting and putting the boilers together. 

The machine is very complete and well 
arranged, and is creditable to the manufac- 


turers, Messrs. Fielding and Platt, of Glou- 
cester, who, with Mr. Boyd, are co-patentees 
with Mr. Tweddell, to whose well-known 


system this is a most valuable addition. 


rest shown. 

The tail stock is secured by an efficient 
lever device; and the tail spindle is clamped 
directly at its end. 

The lead screw is set up close under the top 
flange of the bed and bears against it. This 
brings the screw very close the line of strain, 
and prevents that worming of the carriage so 
often noticed. The screw is entirely protected 
from falling chips. 

The arrangement of the screw gearing is 
peculiar. Only the gear on the screw is 
changed for different pitches of thread, and 
the intermediate gear needs no adjustment 
on the segment. 

Upon the change gears is stamped, in un- 
mistakable language, the thread which that 
gear will produce, thus: ‘‘This will cut 8 
threads,” ‘‘ This will cut 12 threads,” etc., 
etc. The advantages of this arrangement 
will be at once apparent, and in strong con- 
trast to the usual plan of making an altera- 
tion in three or more gears for each different 
pitch to be cut. 

The reverse of the screw or feed is effected 
by a handle at the head stock; and the re- 
versing mechanism is of such character that 
the strain of work will never release it, and 
jar never throw it into action. 

The feed is by independent rod, which is 
thought to be far preferable to the use of the 
screw as a direct-feeding agent, 
of the screw as a driver for a worm-feeding 
device. The latter plan requires the replac- 
ing of proper feed gears after screw cutting, 


or to the use 


/and in many kinds of work where a piece is 


and furnace doors should be left open to cool | work unincumbered. 


the brick work, else when the water is let 
out, the boiler will heat up. 
Waterbury, Conn. W. E. CRANE. 
Curves and Triangles, 
Editor American Machinist : 
I should like to say a word in regard to | 


curves and triangles, about which there has! wate) 


lately been some correspondence in your pa 
per. 

I have used both quite a good bit, 
think that a curve or curves 
will be more likely to prove an annoyance 
than a benefit. The triangle will not 


and 


| by 


in a triangle | 





be in- | 


The angles cutin a triangle, as suggested 
7 Ved . « r $ 
Mr. Grimshaw, be a good thing. 

But I use, like him, a series of trapezoids 
hard wood, 


may 


with angles ranging from 1° to 

14; all above the latter being triangles, as 
they will have sufficient base for accuracy. 
C. B. LONGENECKER, 

Drafisman. 


“actory, Lancaster, Pa. . 


Pertectly Balancing 
Editor Machinist: 
I notice in your number of September 34d, 
article the ideal 
which seems to me to show 


Engine 
American 
an about 


steam engine, 


mare common 


jured, but the usefulness of the curve will | sense or uncommon good sense than anything 
most likely be considerably impared, as in| I have ever read on the —_ ct of balancing 


using ita large amount of superfluous and | engines. 


aggravatingly located material 


must be | 


It will take, if it is possible, per- 
fect calculation and Ate cin to con- 


moved with it, and which will, in all prob- | struct an engine that will make high speed, 


ability, cover a great portion of the drawing 
about to be worked upon, and thus prevent 
the studying of the effect a certain curve 
would produce, as the adjoining lines would 
be covered by the triangle. 

The corners formed by the curve will be 
sure to catch the waste in cleaning, and _ pos- 
sibly form convenient hoops by which it may 
be drawn off the board by the sleeve, ete. 

But to produce some good from a neces- 
sary evil, if a curve must be worked in, let 
it be acorrect and not a French one, as the 
latter will give you anything, and nothing in 
the end, as there is generally too much of a 
combination. The curve suggested by Mr. 
Grimshaw would be a good one. 

For merely making the triangle lighter, 





suspended, as ‘* Apprentice” and not 
But to reach anything like perfec- 


tion, our ideal must be perfect. I 


Says, 
tremor, 
suppose 
there are many of your readers who suppose 
an engine with double reciprocating parts 
would cost too much to compete with other 
engines, steam engine 
the other day, the reciprocating parts of 
which are to be equally balanced, and, as I 
believe—after looking well into the material 
and manner of construction—can be made for 


I saw a mode! of a 


nearly the same as other engines. 
ventor one-sixth 
from steam, 


The in 
to one-fifth 
able by his 
double pressure to carry expansion to a fur 


claims more 


power by being 
This en- 
gine, as the model plainly shows, destroys 


ther extent than ordinary engines, 
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Ul the friction in journals except that 
caused by the weight of crank, fly wheel, 
&e. In other words, the crank being oppo- 
ite, the force of steam is balanced upon it. 


The probability is that there will soon be an 
engine to run 800 revolutions and give twelve 
horse power as one is now being constructed 
in this city. Now this engine may not be so 
perfect as to run that speed and not show 
tremor while suspended in space, but I am 
very sure, from what I know of the design, 
that it shake with one-third the 
foundation that ordinary engines have, run 
As the engine is 


will not 


ning one-fourth the speed. 
tobe built expressly for an experimental pur- 
pose, I will, as I am permitted during its 
construction (if you can allow me the space), 
keep you informed of anything of interest 
concerning the engine. MACHINIST. 
Cutting Gears, ete., in a Lathe. 
Kiitor American Machinist : 
readers who have never 


Those of your 


known or felt the want of a good tool for 
gear cutting, will please have pa- 
tience while I relate to others less 
fortunately situated how I would 
proceed to cut gears, ete., on an 
engine lathe, 

In adopting expedients for do 
ing work on a tool for which it 
was not designed, one is often 
times brought face to face with 
surprising difficulties, and caused 
to believe that, sometimes, even 
perfection ought to be altered. 

A case of the kind struck me in 
my first attempt to cut coarse gear 
wheels on a common lathe. I 
rigged up what I thought a clever 
contrivance for carrying and 
driving the cutters, and procured 
some of Brown & Sharpe’s mills 
to use. They were most beautiful 
tools, and, as every one knows, 
splendidly calculated for rapid 
work and lasting qualities, but I 
could not do good work with them. 


end of the 


bed by 
as large in diameter as the 


shears, 


turn around the 


band one full 
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My mode of giving motion to the cutter, 


is to use a 3.” or 15’ round belt 


(rawhide is best), and running it as follows: 
I put one grooved pulley (or idler), at the 


lathe on a vertical standard 


fastened into a block, and secured to the 


bolts. This pulley 1 make 


width of 
horizontal 


and place it in a 


position as high as the top of cone pulleys in 
the headstock. 

Next I place two small grooved idlers at 
the headstock of the lathe in such a way that 
a round band or rope will, after making one 


largest ‘‘step” of the 


cone, be guided from there to the grooved 
pulley at the tail end of the lathe bed by 


Now, by placing a flanged pulley of say 
6” to 8” diameter, and 115” to 2” face (face 
straight), on the little vertical shaft 


ecaring 
arbor, and making with the 


cutter 


urn around if, [am ready to 


art for cutting anything in iron from 


DOUBLE PLUNGE 


_Inspite splineway ina shaft the whole length of the 


of all L could do, they would chatter and jar; lathe, to a fluted cylinder or spur gear, and, 
[ ground them with the utmost care and by the aid of a few feet of piano wire and a 


favored them in every way, but could not do 
the work as [| wanted it done, and at last 
abandoned the attempt. 

In sheer desperation I concluded to make a 
cutter; and having no milling machine or 
convenient dividing engine, I filed the teceth 
in my cutter at random. The thing, when 
had 
run; and had one of my men spaced a cutter 


so unevenly, [should likely have called him 


done, looked as if. it been made on the 


to account for undue botching. However, I 


put the cutter to work, and it pulled as 
smoothly as [I could wish. My gears came 
out as smooth and true as T required, and, on 
the whole, IT think they were equal to any I 
ever cut in the highest-priced gear-cutting 
machine I have happened to operate since. 

I learned of the 


what same 


I would say to those wishing to 


In view of 
matter sinee, 
use a lathe for a gear cutter: Lf you have a 
lathe 
the Brown 


and want to do light work, cet 


& Sharpe cutters; but if 


stoui 
your 
Inthe is light and your work heavy, don’t try 
them, but make cutters with uneven teeth 
| don’t mean an odd number of teeth, but 
unequal distgnees between the cutting edges, 


[ dare say the reason is obvious to most ma 


chinists, and if not, that it will be so upon 
light reflection. 

My means for operating a lathe as a gear 
cutter [ will now deseribe, and assure you 
that by its use one may readily cut an escape 
ment whee! fora Waltham watch or a gear 
the full size of the lathe’s swing, 

I place the cutter arbor between two r 
versed pivot screws in a yoke or frame, made 
«ous to be readily attached or detached from 
the tool side of the lathe, by means of a stout 
holt occupying the place of the tool post, 
(By reversed pivot screws I mean that the 
arbor is pivoted and the screws countersunk, ) 
The arbor is mounted in a vertical position 
and driven by a spur pinion on a small shaft 
parallel with it (for iron wheels), 

l‘or cutting brass wheels, I take the gears 
olf and put a small grooved pulley on the 
instead of using the mill 1 cut 


Poor, and 


witha “fly,” 
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SINKING Pump, 


suitable iron pulley, I might cut any kind 
of a spiral on a cylinder, drill or reamer. 

For fine brass work it is necessary to run 
the arbor at high speed; and a drum placed 
over the lathe and run by an independent 
belt, is better that the arrangement described. 
A “fly” should run from 8,000 to 18,000 
revolutions per minute. 

It is almost needless to explain that the 
gear blank to be cut is mounted on an arbor 
between the lathe and the index 
plate fastened to the arbor. I have at 
when well cut 


centers, 
times 
used gears as indexes, and 
they answer for many ordinary purposes. 


Blackfoot, Idaho Ter. CC, Bibi: 


That Nigger Engine Again. 
Edétor American Machinist : 

I am a_constant reader of your valuable 
journal, and keep an eye out for anything 
‘‘out of the common;” and in your issue of 
August 27th that ‘‘ Cincinnati” has a 


~I7 OP 
» 


x5” engine, which he 


I see 
runs at 600 revolu 
tions—a healthy run; but heafterwards ran it 
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at 2,000 revolutions, or 1,6662 fect per min 
ute! Is there not a mistake in type or pen? 
No ‘‘nigger in the Did it run 
Should like to have address of ‘‘ Cin- 
” of that kind, 


fence?” 
away? 
cinnati,” as Lean sell ‘* 
if they will hold their grip. 

Wo. F. HERRICK, 
P. O. box 1,956. 


niggers 


San Francisco, Cal. 


Desultory Remarks on the Economy ot 
Fuel, 

Vachinist : 

Ina recent number of your valuable jour 


Kditoy American 


nal an article contains the following: 
‘*While steam boilers are made in our day 
which will evaporate more water per pound 
of coal than was thought possible a genera 
tion ago.”’ I have always been under the 
impression that our forefathers evaporated 
s much water per pound of coal as we can 
do now, and that there has been no radical 
improvement in this matter since the days of 
James Watt. The following statement will 
bear me out in this; it from The 
Artisan Club Treatise on the Steam Engine, 
by John Bourne, published in 1846. 


is taken 


Water evaporat 
ed per pound of 
coal from 90 


Fah. Ibs 
Locality. 

| Old Ford 8.62 

Boulton & Watt =| Aybion Mill 7.00 
oe 18 feet Mean of Q 

| boilers 7.76 

( Heal Towan 10.85 

( ornish boilers l nited Mines 10.48 

| Old Ford 8.52 


{ do not see that the evaporation of the 
present day exceeds the above in any par- 
said to be 


ticular. Combustion cannot be 


imperfect in any fire as long as there is 
chemical combination with oxygen of all the 
fuel placed on the grate. This condition 
be fulfilled, although the 
of oxygen possible is not being taken up by 


may full amount 
the fuel; and when this is the case in an an 
thracite fire, the carbon is only taking up 
and 
this 


half the oxygen it is capable of taking, 
the product of perfect combustion in 
way is carbonic oxide; this again can com 


bine with another equivalent of oxygen to 
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form carbonic acid. The heat given out by 
the combustion of a pound of carbon to car 
bonic acid is 14,500 units, as given by D. K. 
Clark, and that by combustion to carbonic 
oxide is only 4,452 units, showing a loss of 
more than two-thirds of the heating power 
of the fuel. The product of 1 1b. of carbon 
is 24 Ibs. of carbonic oxide, and this burned 
to carbonic acid gives 4,325 units per pound, 
10,091 2-8; this, added to the 
rather 


or a total of 
above 4,452 units, gives 14,543 2-3, 
more than given by combustion to carbonic 
acid at first; so at any rate there is no loss in 
converting the coal into gas and then burn 
ing that afterwards 

Furnaces to burn fuel in this way are now 
in use almost everywhere for metallurgical 
purposes, and recently they have been ap 
plied to the evaporation of water or steam 
purposes. Their chief use in this 
seems to be the utilization of inferior fuels, 


case 


which would go to waste in an ordinary 

grate. 

A simple way to produce this effect of a 
gas furnace, is to keep the fire 
very thick, when the rate of com- 
bustion will be increased, carbonic 
oxide will escape from the top of 
the fire, 
if the temperature of 


and can there be burned, 
the furnace 
is high enough and a proper sup 
To increase 
in this 


ply of air admitted. 
the thickness of the fire 
way, over that proper to the size 
of coal burned, means an increase 
of draft or pressure of blast, the 
latter being preferable, especially 
with very small coal or culm. 
The necessary heat for the com- 
bustion of the carbonic oxide gas 
is easily obtained by throwing a 
brick arch over the fire, or isolat- 
ing the from the heat 
absorbing surfaces of the boiler. 


furnace 


A brick arch similar to this has 
been used for years with great 
success in smoke-burning loco 
motives. 

Any one who will take the trouble to look 
up the patent records of the last half century, 
will see that the changes have been pretty 
well rung on the admission of air above the 


fire, whether hot or cold; and if there had 
been one place or method more effective than 
another, it would certainly have been found 
out and in gencral use long ere this. 

The fact is, that it little difference 


how the air is admitted, provided the furnace 


makes 


is hot enough to burn the gases, and any 

lmission of air to a furnace cooled directly 
by radiation to the boiler is generally a waste 
ful arrangement, 

In some expcriments made by the writer 
with a furnace constructed on the above 
principle, witha combustion chamber isolated 
of the boiler, he 


enough 


from the frigorifie effect 


found that there was almost uncom 
bined oxygen alre uly in the furnace to effect 
the combustion of the gases, after the com 


bustion chamber reached its normal tem 
perature, which was just under a white heat. 
Before this temperature was reached, the in- 
let valve for admission of air above the fire 
had to be 


discharged 


kept wide open, and the air was 


over the fire in small streams. 


As the temperature increased the inlet valve 
could be gradually closed until the above. 
temperature waS reached, when it could be 


close d 


iltogether. 


The bed of coal in this furnace was car 
ried three feet thiek, and small pea coul 
was used. The vacuum in the chimney 
averaged half an inch of water, and the 


plenum in the ash pit only one-quarter of 


an inch of water. Temperature of the up 
take was 400° Fah., and the average evapor 
ation Wits Bae pounds ot water pe Yr pound ot 


coal, with a te mperature of feed of 100° Fah., 
value in thermal units 


11.500 


having a 
11.000 to 


the coal 


ranging from I made no 
calorimetric tests of the steam, but the boiler 
was only working about one-half its capacity ; 
so the steam must have been nearly, if not 
quite, dry 

combus 


However perfect the manner of 


tion, and whatever patent kink we may ap 
ply to a furnace, bad results can be obtained 


as well as good ones, So long as human in 
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fluence, in the shape of firem¢n, is to control 
the action of it, I have come to the conclu- 
that the first fuel-saving device that 
should be applied to a furnace is a Goop and 
WELL-PAID fireman, who will always insure 
perfect and complete combustion, 


sion 


where 
there isa choice of coal and ample grate sur- 
face. 

I wish to say broadly that there has been 
no improvement in our boiler furnaces for 
the last half century; that our forefathers 
could evaporate as much water per pound of 
coal as we can do now, and that even the gas 
furnace was embodied in James Watt’s dead 
plate and inclined grate, which has been in 
use for at least eighty years, and which will 
now do what nine-tenths of the modern fur- 
naces will not do—that is, burn bituminous 
coal without smoke. 

There is an old but trite saying current in 


AMERICAN 


tion to a steam engine of 300 H.P., and is 
well calculated to perform the duties required 
of it, viz., to be used as an air pump and con- 
denser in connection with any high pressure 
steam engine working with a free exhaust. 
The steam end is that used upon the well- 
known Deane steam pump, and requires no 
description at this time. The air pump is of 
the horizontal double-acting piston type, hav- 
ing the valves arranged so as to afford a free 
inlet and of 
packing around the piston rod prevents any 


discharge water. The water- 
air from entering around the rod. 

The condenser is located upon the top of 
the pump. It consists of a hollow vessel not 
unlike an air chamber, having a removable 
top. Between the flanges is placed a spray 
plate, which distributes the injection water 
entering at the top, in small streams, from the 
small perforations in the plate. 


530, 
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the engine without disturbing any of the other 
parts. 

The application of this pump to a non-con 
densing engine increases the power from 20 
to 50 per cent., depending upon the conditions 
under which the engine is working, thereby 
effecting a great saving of fuel. They are 
free from the mechanical difticulties generally 
existing in horizontal air pumps, and are 
claimed in practice to have maintained acon 
of 


stant vacuum of 27” mercury. 


} 


In Fig. 1, the lines A are copied exactly 
from the steam and expansion lines of a pair 
of cards taken from an engine having a 


14” x 28” cylinder, and running at a speed of 
108 revolutions per minute, with the valve to 
the condenser closed and the exhaust free to 
the atmosphere. The lines 2 are from a pair 
of cards taken immediately after from the 
same cylinder, with the load and all the other 
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tak’ tha’ breeks aff a 
The case is nearly the same 


Scotland, ‘‘ Ye 
Heilanman.” 
with improvements in combustion; and, to 


canna 


be of much value, research must be confined 
to the utilization of waste fuel. 
Davip N. MELVIN. 
Linoleumville, Staten Island. 


New Independent Condensing Apparatus 
and Pumps. 


Usually it has been considered a very diffi 
cult and expensive alteration to change a high 
pressure engine to a low pressure or condens- 
ing engine. This change involves the build 
ing of a special air pump and condenser, 
which is very difficult to apply to many 
engines. 

It is generally considered a make-shift job 
when done, or, in other words, if the engine 
had been intended to work at low pressure, it 
would have been built differently. 

The apparatus illustrated by the engraving 
presented herewith, was designed for applica 
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conditions the same, except that the exhaust 
The 
dotted lines @ represent the added pressur 
1,', Ibs., 


would have made on the piston of the engine 


had been turned into the condenser, 


which the steam used by the pump 


The irr oular spaces between the lines A and 
C’. show the saving of steam from the use: of 
the condenser. In Fig. 2, Bis asquare, having 
the same area as the line inclosed by the line 
B, in Fig. 1. ig. 


2 has the same area as the figure inclosed by 


The area of the whole of 
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New Arr Pump AND CONDENSER. 


The openings at the sides of the condenser 
are for attaching the exhaust pipe from the 
engine at one side and the discharge pipe at 
the other. The valves are easily accessible, 
and can be examined in a few moments, when 
necessary, By an ingenious device, a greater 


portion of the air entering with the injection 


water, which would otherwise impair the 
vacuum, is collected beneath the spray 
plate, and conveyed out with the = dis 


charge 

A provision is thus made for the removal of 
the air and water distinctively from the con 
denser, recognizing the fact that the vacuum 
produced in the cylinder of the air pump 
should be as nearly as possible attained in the 
The 
upon the seats by their own weight, so that 


condenser, valves are arranged to rest 


with all these important considerations the 
be 


These pumps can 


vacuum produced may maintained 


ls 
nearly perfect as possible 
be readily attached to any non-condensing 
engine, and are entirely independent of the 


engine, being set upon a separate foundation 





Connections can be made with the pipes of 





Fig. 1, while C@ has the 
area as the figure inclosed between the lines 
Band C, in Fig. 1. 
Fig. 2 shows the actual 
this case to be 202 


in 


the line A, 


The shaded portion of 


saving of steam in 
per cent, 
The new double plunger mining 
by the 


a cylinder 7” 


pump, 
has 


a plunger 415” 


shown engraving on page 6, 


in diameter, 


in diameter, and 10” stroke, This pump has 


two plungers working in the o] 


pposite ends of 


a water cylinder divided in the middle. The 
valves are simple ‘in construction, having 
large openings, and are not likely to get out 


f order. 


Each valve is covered by a cap. 
These caps are firmly held in place by a 
clamp, covering two caps, so that by loosen 
ing one nut two valves may instantly be ex 
amined. This pump was designed for ser 
vice where muddy and gritty water has to be 
pumped against a heavy pressure, as in min 
ing districts, where an ordinary piston pump 
would soon be destroyed. 

In the small sizes of this style of pump the 
water cylinders are cast in one piece, so that 
all joints are avoided, 









7 


The sinking pump, also represented on 
page 6, was recently designed for sinking 
shafts. 
in diameter, 


wells and 
10’ 


It has a steam cylinder 


with one 7” and one 5” 
plunger, and 16” stroke. 

The usual Deane steam cylinder is used 
upon this pump. Having a double plunger, 
it has no water piston to wear leaky, the 
stufling boxes being readily accessible. It oc- 
cupies but little room in the shaft, and is of 


It 
by which it may be 


light weight compared with its capacity. 
is provided with “ dogs,’ 
suspended from the shaft timbers when de 
sired. It is double acting, and has but two 
water valves, both easily reached for inspec 
tion. The water has an almost straight up- 
ward course through the suction valve, lower 
plunger, discharge valve, upper plunger, and 
This 


renders the pump easy and noiseless in opera- 


out through the discharge opening. 

tion. These pumps are made by the Deane 

Steam Pump Co., of Holyoke, Mass.—ware- 

rooms, 92 and 94 Liberty Street, New York 
City. 

=> 

A New Use for Old Machine Tools. 


A good deal of discussion has taken place 


in our columns, at one time and another, hav- 
ing reference to the practice of trying to get 
eood work from old-fashioned, broken-down 
machine tools, in the course of which it seems 
to have been reasonably well settled that 
none of these things, by any chance, ever 
It 


have been as well demonstrated that there are 


find their way into the cupola. seems to 
thousands of them standing in the way of 
There is 
one suggestion in reference to their disposal 


good work and general progress. 
that has not yet been made, at least not pub- 
licly, which is that they be sold as relies. A 
ereat many people are willing to pay fabu- 
lous prices for ancient chairs and tables, and 
thines of that sort, not for use, of course, nor 
yet for ornament as to that matter, but for 
the happiness that comes from possession. A 
fair business has even been done inthe manu 
facture of things that have a history, in 
which, as might have been expected, the ad- 
vantages of modern science, as applied to 
ancient manufacture, have been fairly shown. 


This won't be necessary in the instance of 


ancient machine shop belongings —at least 
not for some time. There are some hundreds 
of the first engine lathes in business yet. It 


be 
1y a few years to introduce their sale 


will only necessary to ante-date their na- 
tivity | 
aft arate that will make the fortunes of their 
present possessors, 

It wouldn’t require much stretch of the 
imagination to get the beginning of some old 
drilling machines back to the days of Watt, 
Get 
ma 


or some of the fathers of engineering. 


some of these names tacked on such 


chines, and who would be without one? 


The 
icrifice his old friends in the way of lathes 


machine shop proprietor who won't 
ind planers, will never object to selling them 
into positions of eminence—for a good price. 

It has been generally maintained in the 
discussion referred to, that the shops which 
are thoroughly equipped with the most an- 
cient and dilapidated tools stand the poorest 


chance in the way of making money. The 
plan suggested will change all this. Just as 
Noah’s ark would outsell the finest Sound 


steamer, so will the ancient machine shop 
appliances outsell the best productions of the 
modern tool builder, and the provrietor who 
has 
bankruptcy will suddenly strike millions. 

- a 

We have frequently known of machinery 


stood by his old friends to the verge of 


being imported from foreign countries at 


much inconvenience and loss of time, when 
it could have been supplied at even less cost 
We are re 
minded of this from the jubilant tones of 


and of equal quality at home. 


California papers over the fact,that a resident 
York 


City three pairs of the finest and best woolen 


of San José having ordered from New 


blankets to be had, found upon their arrival 
that one pair bore the brand of a San José 
woolen mill. 





Ss 

For the purpose of affording firemen more 
light, it is proposed to mount powerful elec 
tric lights on suitable wheels or carriages, 
which will be centrally located and taken to 
fires occurring in the night, the same as other 
fire apparatus 
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We publish in this issue ‘‘Shop Kink” 
No. 15, by L. F. Lyne. His “‘ Kinks” in fur- 
ther explanation of Running Lines and Put- 
ting up Shafting, will now follow in regular 


sequence, until the subject is dismissed, 


26", 


| ous pipe or ‘‘ keel” 


Those who wish to recommend their 





The Fall Outlook. 


Every indication of fall business in me- 
chanical products is favorable. The outlook 
in September has never been brighter than it 
now. Machine shops, as a rule, are 
crowded with work, and it remains very 
difficult to procure steam engines or machine 
tools at short notice. Many establishments 
cannot take orders to be executed before 
December or January. Every machine shop 
in operation should take advantage of the 
‘* Make hay while the sun shines.” 
a 
Official Test of an Engine and Boiler. 


1S 


boom. 








The account, just published officially, of 
some experiments made last November by ¢ 
Board of United States Naval Engineers, 
with a Herreshoff compound engine and coil 
boiler in the steam yacht Leila, although by 
no means as complete as desirable, will 
doubtless possess some interest for engineers. 
We have not the space at this time to more 
than briefly refer to the subject matter of the 
report, selecting such as will be most likely 
to interest our readers. 

The diameters of the high and low pressure 


>» 


cylinders of the engine are 9” and 16” re 
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spectively, and the stroke of both pistons is 


The valves of both cylinders are flat 
slides, provided with link motion and supple- 
mentary cut-off valves working on their 
backs. The engine was worked surface con- 
densing, the condenser being of the continu- 
type, and consisted of a 
at the exhaust 
air 


copper pipe 5” in diameter 


end, and gradually tapering to 2” at the 


| pump end. 


Many experimental runs were made over | 
a course of 12 miles, with steam 
ranging from 21 to 129 pounds 
atmosphere, and with the steam 
| degrees of superheat. 


pressures 


|of expansion, except by proceeding to ex- 
| tremes, as in removing the cut-off from one 
|of the two cylinders at a time, and finally 
| from both—experiments that would seem to 
| possess no especial value. 

| In reference to the economy of superheat 
ing, the saving when the steam was super- 


| heated 62°, the highest point reached, is 
tabulated as 34.69 per cent. over saturated 


/steam, Since, however, in the two experi- 
ments which were put in comparison to sus- 
tain this statement, the steam pressure in the 
instance of the steam being superheated 62 
| was 127.18 pounds, and the speed of the 
vessel 14.67 statute miles per hour, while in 
the instance in which there was no super- 
heat, the steam pressure was only 21.34 
pounds and the speed 6.81 miles, we do not 
imagine their conclusion in this respect will 
| be generally accepted. It was undoubtedly 
demonstrated—if it needed any demonstra- 
'tion—that high piston speed, high steam 
pressure and considerable superheat result in 
good economy, but how much of this econ- 


omy should be credited to either is by no | 


means clear. In the two experiments just 
| noted, had the conditions been the same, 
| with the exception of the degree of super- 


} 
. | 
heat, valuable knowledge might have been | usal is, therefore, quite interesting. 


| obtained, 
The results of experiments with no cut off | 


| 


at various 

| 
No serious attempt | and at a speed of 15.50 statute miles per 
seems to have been made to vary the grade | hour 1 


| pounds, with steam pressure 





/ 30th, 





in use on the high pressure cylinder, and also | 


a similar experiment with the low-pressure | 


cylinder,demonstrated what we believe to be 
generally known, viz., the economy of using 
a cut-off on both cylinders of a compound 
engine, especially when connected at right 
angles, 

Two experiments were made with the high- 
pressure cylinder disconnected, the steam 
being used as in a single-cylinder condensing 
engine. These two experiments in which the 
steam pressure was respectively 44.93 and 
21.43 pounds, and the speed 13.66 and 10.69 
miles per hour are compared with two experi- 
ments in which the steam pressure was re- 
spectively 104.50 and 54.74 pounds, and the 
speed 13.54 and 10,18, but since the steam 
pressure and grade of expansion varied 
so widely it will be seen that no comparison 
of value can be instituted. 
ditions the cost of running compounded is 

| given as 37.63 per cent. 


Under these con- 


less than running | 
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with the single cylinder. By a system of 
comparison of their own, however, the 
Board arrived at the conclusion that had 
steam been used in the large cylinder alone, 
under the same conditions of pressure and 
superheat, and with the same measure of ex- 
pansion, as it was used when the cylinders 
were compounded, no economic gain could 
have been shown for the compounded cylin- 
ders. We believe, from the explanation of 
the means by which this conclusion is arrived 
at, that it is the expression of an opinion 
simply ; at least, we fail to see that it is sup- 
ported by any reasonably direct evidence as 
contained in the report of the Board. 

While, as we believe, nothing definite has 
been added to previous knowledge of the 
economy of superheating, or of the relative 
economy of compound and single cylinder 
engines, in other respects the experiments 
will undoubtedly be of value. In this re- 
spect the distribution of the power developed 
by the engine,as carefully determined, will be 
of interest. This calculation was made at a 
speed of 10 geographical miles per hour, and 
is as follows : 


Horse 
Power. 
Indicated power developed by the 
PII «ie 6 50 60s, 0550 ihe secees GO OU 
Power required to work the engine 
Hgnt. ....%\ Rilsersiesiain eters rile erases 7.81 
ENGU HO WER: 6:0 16%-4)6:0's's:e'es ss Rb ckatolalere Gees CON 
| Friction due to load...... 4.32 
Resistance of water to surface of screw 
JG OS ae SOuOpeAneGroeoe : 6 63 
Loss by slip Le ORO ooo ccrlat ston nial wv evsics 10.48 
Expended in propulsion of vessel. . 36.12 
go | Deere efelalerass caer cee 
| Percentage of net pow er - usefully em- 
PLOY OU so: ie oigiere sieie's D elentens eae se ORs 0D 
The number ak pounds of feed water used 
above the! per hour per net horse power was, with 


129.40 pounds steam pressure, 61° superheat, 


7.59 pounds, increasing up to 50.68 
21.34 pounds, 
and no superheating. 

The water vaporized from 212° by one 
pound of anthracite coal varied in different 
experiments from 8.1 to 9.1 pounds. 

The Board express themselves as of the 
opinion that the continuous pipe condenser, 
although it produces greater back pressure 
against the piston is about equal in operation, 
in point of economy, to the inboard surface 
condensing arrangement; the loss from back 
pressure being counterbalanced by the cost 
of working the circulating pump, and by the 
saving of air leaks. 

Altogether, it seems too bad that a report 
that comes so near telling a great deal really 
tells so little, and that opinions should be 
put forward to establish facts that must be 
settled by experiment, if at all. 
be = 


Character of New Patents. 


The last issue of the Official Gazette of the 
U.S. Patent Office gives drawings and claims 
(in some cases, briefs also) of 308 patents and 
three reissues granted the week ending Aug. 
This publication is a cyclopedia of 
progressive American inventions; and its per- 
The 
subjects of the 3808 inventions are much di- 
versified; but there are certain channels in 
which inventive genius seems to delight to 
wander. It is to be regretted that by far the 
larger part of such efforts are fruitless, and 
never realize a sufficient pecuniary reward to 
cover the cost of securing a patent. In the 
number of the Gazette before us appear pa- 
tents on six different car couplings, which 
about the weekly average for many years 
past. The present mordinate railroad progress 
might have been expected to stimulate and 
increase the inventions of car couplings; but 
there is no immediate danger of a stringency 
in the supply of new couplings so long as the 
Patent Office continues to grind out six pa- 
tents a week (or one for every working day) 
to six triumphant mechanical geniuses. 

The increasing use of oleomargarine does 


is 


not seem to have repressed the ardent origi- 
nators of new churns, for here we have two 
patents on churns and one on a churn motor, 
The drawing of the latter resembles an old- 
fashioned cider mill, only it has too many 


gear wheels and cranks to mislead a conserva- 
tive member of a village temperance society. 

Only one clothes washer in the week under 
consideration was awarded Government pro- 
tection; but the farm-gate business stands 
forth in three patents, and each of those three 
happy possessors of weighty official docu- 
ments is no doubt convinced that he has 
secured something that ‘fills a want long 
felt,” and is ready to sell state, county or town 
rights. 

We notice in this list only one electric light 
patent. At first sight this might indicate a 
falling off in an important industry, but a 
little reflection will convince any observer 
that an unlimited number of local stock 
companies can be organized based on this 
one patent, so that there need be no appre- 
hension of a slacking-up in the usual progress 
of electric light business, unless (as is 
times the case), the patentee insists upon 
actually manufacturing and selling his appa- 
ratus the same as with any ordinary me- 
chanical article. There is reason to believe, 
from the fact that but a single patent for a 
rotary engine is in the list before us, that a 
very old and formerly very active industry 
has been suffered to languish. What has 
happened to bring about this state of affairs? 
Surely there has been no lack of admiration 
for these beautiful motors at the annual 
industrial exhibitions, where they have 
always attracted the attention of crowds of 
visitors, and have generally received high 
awards, If the usual supply of these ma- 
chines, each destined to ‘‘ revolutionize the 
application of steam power,” is cut off, grave 
doubts will be entertained about the attract- 
iveness of machinery departments at our 
regular fairs; and we sound the alarm in 
season that provision may be made by enter- 
prising patent agents to stimulate inventors 
to renewed exertions in this direction. 


some- 





-_ — 
The fair of the Massachusetts Charitable 
Mechanic Association has been postponed to 
September 13th, for the opening. We inad- 
vertently spoke of it last week as already in 


operation. 


On pages 2 and 8 we present an interesting 
letter from the eminent engineer, A. L. 
Holley, who has been taking a part of his 
hard-earned vacation among the famous 
mountains of Switzerland. He gives some 
glimpses of the discomforts of French rail- 
way travel, with a pointed suggestion of a 
way their officials might well adopt to over- 
come these inconveniences. 

Our readers may expect to hear from Mr. 
Holley again before his return home. 

—— — ee ——— 

The peculiar plights of some machine de- 
signers, who invent a difficulty and then add 
some awkward device to overcome the same, 
have a parallel in the case of a smart man in 
Bangor, Maine, who recently put up an eaves 
trough, but when he had finished the job, 
found that the end which ought to be high- 
est was lowest. Instead of hoisting that end 
or lowering the other, he went right ahead 
and hired a gang of men, tore out the found- 
ation, and raised one corner of the house un- 
til the trough worked all right. The parallel 
would have been perfect if the Bangor man 
had applied for a patent on his method of 
putting up eaves’ troughs. 

<--> 

Since the startling advent of that ‘‘ Yan- 
kee cheese box on a raft,” which Capt. John 
Ericsson sent out in the early part of the 
War of the Rebellion, and which made such 
havoc of the best and most improved iron- 
clads of the enemy, no event in naval arma- 
ment is entitled toas much consideration as 
the introduction of his submarine torpedo 
system, which we illustrate and describe this 
week. While the nations of Europe for 
many years have been putting forth their 
best engineering efforts to plate their ships 
of war with invulnerable armor and to pro- 
vide them with the most powerful guns, it 
has remained for Capt. Ameri- 
can engineer, to devise a way to blow up and 
destroy their greatest war vessels with ease 
and celerity. It would therefore seem that 
there is a great deal of valuable skill, and a 
great deal of expense wasted by our transat- 
lantic neighbors, 


Ericsson, an 
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Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 


correctly, and according to common sense 
methods. 

(1) H. A. M., Sandusky, Ohio, asks: 
1. Please give me the dimensions of ports and 


yy 


valves for an engine 6’’x6’’, to be run at as high 
speed as possible with accurate counterbalancing ? 
The engine is for a steam yacht. A. We infer you 
are to use a link, and assume that you will be able 
to run 500 revolutions. Make your steam ports 
7-16’ x6’, bridges 4’, and exhaust port 7%’ x6”. 
Steam lap of valve, 9-32’; exhaust lap, 0. Travel 
of valve in full gear, 134’. 2. What size steam and 
exhaust pipe shall I use? A. If you use common 
gas pipe, make steam and exhaust 2’’; if you use 
copper pipe, 134’’ steam pipe will do. 3. Will boiler 
described in Vol. 2, No. 12, of the AMERICAN Ma- 
CHINIST, answer for this engine? A. We hardly 
think the boiler referred to is suitable for a steam 
yacht. There are several parties who build sec- 
tional boilers for yachts, and other purposes where 
room and weight are an object. Perhaps by cor- 
responding with some of them, you may find you 
can buy cheaper than you can build. If you use a 
plain upright boiler, you will need one with about 
six square feet of grate surface, and you can make 
it quite short ; but, generally speaking, the longer it 
is the better economy you will find in the way of fuel. 
4. Can you give me a design for a coil, or sectional 
boiler? A. Itis hardly advisable to experiment much 
with such boilers. Successful boilers of this class are 
generally the result of costly experimenting. Per- 
haps some of our readers may have built such a 
boiler, and will give you the benefit of their expe- 
rience. 

(2) J. C. C., Parkersburg, W. Va., asks: 
1. How shall I calculate the gears for screw cut- 
ting, without an index plate? A. See ‘Screw Cut- 
ting on the Engine Lathe,” by Frank H. Richards, 
in AMERICAN MACHINIST, August 13 and 20. 2. Would 
an eccentric give a valve 4” stroke by moving it 
14’’ out of center while turning in the lathe, or 
would it be 4"? That is, I mean when there is 4” 
more metal on one side of the hole than on the 
other. A. You are not exactly clear in your state- 
ment. By moving the eccentric 14” after boring, 
and then turning the outside of it for the strap, it 
will have a stroke of %’’, and there will be 4’’ more 
metal on one side of the hole than on the other. 
An eccentric is simply a crank, the length of which 
is the linear distance between the center of the 
hole which fits the shaft and the center of its outer 
surface which fits in the strap. The stroke of a 
crank is twice its length. 


(3) D. S., Yngo, San Manuel, Cuba, sends 
us a sketch of driving gear for a centrifugal ma- 
chine, and asks the reason for the small friction 
wheel wearing out so quickly. In the sketch sent, 
the machine is driven by friction bevel wheels. The 
small wheel is a cone made up of leather rings and 
is 644” large diameter, and 34” small diameter, with 
a face of 3’. The trouble is in the rings getting 
loose and wearing out in a few days. A. We think 
you might set a feather in the shaft and cut cor- 
responding key-ways in the rings of leather, and by 
keeping the nut screwed up tightly perhaps hold 
the leather in place. We think, however, that what- 
ever you do the leather will wear out rapidly. We 
should recommend that you arrange to drive with 
a quarter twist belt. 


(6) F. M. R., Chester, N. Y., writes: 1. In 
looking over your answers to correspondents, issues 
of May 21 and June 4, 1881, I noticed some of the 
queerest things. In two places you tell a man to 
connect the ends of his magnet with the poles of a 
battery to magnetize it. Now, if you can tell me 
who ever did that, or can do it, or show me the 
reasoning connected with it, I would be very much 
obliged to you for the information, because it can’t 
be done in that way. A. The answer you refer to 
was not as clear as it might have been. Simply 
running a current of electricity directly through a 
bar of steel hardened at the ends would not magnet- 
ize it sufficiently to be of any practical value. Con- 
necting the two ends to a dynamo machine by 
means of wires wrapped around each end but not 
connected with each other, and then running a 
powerful current of electricity through it will mag- 
netize it. The object necessary to make a magnet, 
is to pass the electric current through the bar at 
right angles to the grain of the metal. We have 
made a magnet in this way. Running the current in 
the opposite direction will demagnetize it. To make 
the most powerful magnet: Wrap a helix of in- 
sulated fine copper wire around a thick bar of soft 
iron, bent into the shape of a horse shoe, and pass 
a current of electricity through the wire by con- 
necting each end of the helix with the poles of 
a battery or a dynamo machine. For full de- 
2. Then you say 
that a magnet should be hardened at the ends only. 
I think that it is generally conceded that it should 
be of as even a temper as possible, although, of 
course, a magnet could be made of it. A. The im- 
ported horse-shoe magnets, sold in almost every 
hardware store, are hardened only at the ends 
This you may easily test at your leisure with a file. 
The ends only are magnetic. At the neutral line, 
midway between the two poles there is no magnet- 


scription see Ganot’s Physics. 





MACHINIST. 








ism. 3. In another place you say that electricity 
travels with different speeds through different con- 
ductors. This has never been taught in any of the 
standard works on electricity that I ever read. 
Since, however, you give the figures to support the 
statement, you must have seen them somewhere. 
I wish you would let me know where it is found, 
since the general impression is that electricity 
travels at the same rate through all conductors. 


A, The figures published are found in Loomis’ 
Natural Philosophy, while the observations of 
Wheatstone were taken from Ganot’s Physics. It 


is claimed by leading electricians that electrical 
energy follows the same law as mechanical energy, 
and will travel with the greatest speed through a 
conductor offering the least resistance. 
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USINESS GPECIALS. 


50 cts. a line for each insertion under this head. 








The Hilton Bridge Construction Company, Al 


bany, N. Y., have occupied their new shops for 
about one year, and are seriously contemplating 
extensive additions. They are busy with large 
orders for bridge work from all parts of the country. 
Fortunately they have plenty of land upon which 
to build. 

Curtis & Marble, manufacturers of woolen ma- 
chinery, Worcester, Mass., write us they are be- 
hind their orders, but have been enlarging their 
works, and hope by the addition of more machinery 
to keep up. It was the intention of this firm to 
have made a much more extensive display at the 
New England Fair than they are making, but the 
press of orders prevented them from entering but 
one machine. 

The Keystone Bridge Company, of Pittsburg,have 
opened a drawing school, to which free access is 
given to all theiremployes. A competent instructor 
has been engaged, and on two evenings in the week 
the rooms are thrown open for instruction in me- 
chanical drawing for all who choose to come. The 





Manual of Screw Cutting. Rules for cutting any 
thread, or fractional thread, by simple multiplica 
tion. Price, 2c. by mail. Egbert P. Watson & 
Son, 150 Nassau Street, N. Y. 

Alden Crushers. Westinghouse Mach. Co., Pitts- 
burgh, Pa. 

Head complete for Maschmeyer’s T-Square,as illus- 
strated in AMERICAN MACHINIST Aug. 27, sent by mail 
on receipt of $3.00. Hardened steel blades to order. 
Lewis G. Carr, 2227 Trenton Avenue, Philadelphia. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Ill. 

James W. See, Consulting Engineer, Hamilton, O. 

‘*Paragon”’ Metallic Piston Rod Packing. See 
AMERICAN MACHINIST, July 16th, 1881. Write for 
prices. A. Wilkinson, Manayunk, Philadelphia, Pa. 

A New Treatise on Steam Engineering, Physical 
Properties of Permanent Gases and of Different 
Kinds of Vapor. By John W. Nystrom, C. E., 8vo., 


cloth. Price, $1.50, also A New Treatise on the 
Elements of Mechanics, Establishing Strict Pre- 
cision in the Meaning of Dynamical Terms. By 


John W. Nystrom, C. E., 8vo., cloth, price. $2.00, 
Mailed by E. & F. N. Spon. 446 Broome St., New 
York City, on receipt of price. 

“Patent Binder’ for the AMERICAN MACHINIST 
holds 52 weekly issues in good shape. Sent to any 
address by mail for one dollar. American Machinist 
Publishing Co., 96 Fulton St., New York. 

We can furnish Volume 3 of the AMERICAN 
MACHINIST, containing the full 52 issues of 1880, 
neatly bound in cloth, ready to ship by express, for 
four dollars. Unbound, three dollars. AMERICAN 
MACHINIST PUBLISHING Co., 69 Fulton Street, New 
York. 











It is proposed to erect car shops at Elkhart, Ind., 
to cost $100,000, 

Contracts are let to build car shops to cost $250,000 
at Milwaukee, Wisconsin. 

Cribbon & Sexton are building a $25,000 foundry 
on Erie Street, Chicago. 

Kive & Andrews are building a foundry at 218 
North Union Street, Chicago, Tl. 

A new rolling mill is to be built by a co-operative 
company in Niles, Ohio. 

Peter Hayden is building an immense chain and 
saddlery hardware shop at Columbus, Ohio. 

A movement is on foot looking to the construction 
of extensive iron and steel works at Roanoke, Va. 

It is said that a rolling mill is to be built at West 
Elizabeth, Pa., about 20 miles from Pittsburgh. 

- The Builders’ Iron Foundry, Providence, R. 1., 
are putting upan addition to their foundry of 75x100 
feet. 

The Rollstone Machine Company, Fitchburg, Mass., 
are running 15 hours a day on wood-working ma- 
chinery. 

The Billings & Spencer Company, Hartford,Conn., 
are filling a large order for dropped forged wrenches 
from the Baldwin Locomotive Works. 

The Freeport Malleable Iron Co., Freeport, IL, 
are building new shops at that place, their business 
having outgrown their old shops. 

The Brown & Sharpe Manufacturing Company, 
Providence, R. I., have received a 150 horse-power 
boiler from the Harrison Boiler Works, of Phila- 
delphia. 

The Bridgeport Brass Company, East Bridgeport, 
Conn., are Suilding an addition to their shops, 80 
feet long au. | three stories high. 

The Babcock & Wilcox Co., 30 Cortlandt Street, 
New York, are building a 200 horse-power boiler 
for the Atlanta Cotton Exposition, also one of 900 


| horse power for the Edison Electric Light Company. 


Linn’s Foundry and Machine Shop, Birmingham, 
Ala., are full of orders. They are building two 700 
horse power blowing engines for the Sloss Lron Fur- 
nace Company, of Birmingham, besides other work 
that keeps them busy. 

The Tennessee Manufacturing Company, Nash. 
ville, Tenn., are resetting six boilers with the Jarvis 
furnace to burn slack. The slack from the Ala- 
bama coal mines is quite extensively burned under 
the boilers of many manufacturing establishments 
in that State by the use of the Jarvis furnace. 

The Delaware and Hudson Canal Company are re- 


building the shops at Salem, N.Y. These shops 


were destroyed by fire in 1876, and gave employment 
at that time to 100 to 200 men. 
in the way of exemption from taxes, donation of 
land, etc., have been made to induce the company 
to build, 


Large concessions 


company furnish gratis all drawing materials, books, 
etc., needed by the students.—Age of Steel. 

McKee & Co., of Brownsville, are making mer- 
chant iron by a new process, covered by patent, 
equaling in quality the finest charcoal iron produced 
in knobbling furnaces,or the best imported Swedish 
iron, andis successfully used in the manufacture of 
horseshoe nails, rivets, wire, pressed japanned 
ware, etc. They are building four new furnaces, 
and find sale for all the iron they can produce. 
Age. 


Tron 


—  --- Ope ———— 


Newly Incorporated Companies. 


PENNSYLVANIA. 

The National Underground Electric Company of 
Philadelphia ; Jno. Lucas, Wm. M. Greiner, Wm. R. 
Thompson, and others, corporators ; Capital stock 
$50,000. For the purpose of manufacturing and 
constructing conduits for underground telegraphic 
purposes. 

| S. 


Pennock & Sons Company, Kennett Square; 

| Samuel Pennock, Frederick M. Pennock, Theodore 
Pennock, and others, corporators ; Capital, $100,000 

| For the purpose of manufacturing machinery for 
making and opening public highways. 


The Pittsburgh, Rochester and Sharpsville Rail- 
road Company ; office, Pittsburgh ; Joseph Forker, 
Jno. J. Spearman, P. L. Kimberly, and others, cor- 
| porators, all of Sharon, Pa.; Capital, $725,000. To 
| construct a railroad from Pittsburgh to Sharpsville, 
| Mercer Co. 
| The West Bangor Slate Company; office, Pen 
Argyle, Northampton Co. ; Solomon Flory, Bangor, 

’a.; Benjamin F. Flory, Bangor, Pa.; Amandus 
Bach, Bangor, Pa., and others, corporators ; Capital, 
$100,000. For quarrying slate, ete. 

The Pennsylvania Crushed Coke Company, Pitts- 
burgh ; J. E. Schwartz, J. H. Ferguson, Jno, A. Sim- 
eral, and others, corporators ; Capital, $25,000. For 
the purpose of mining, crushing and manufacturing 
coke. 

The Mount Pleasant and Latrobe Railroad Com- 
pany ; office, Pittsburgh ; A. A. Hutchinson, Thos. 
B. Hutchinson, Isaac 8S. Van Voorhis, and others, 
corporators ; Capital stock, $130,000. To construct 
a railroad from Mount Pleasant to Latrobe, in West 
moreland Co., a distance of thirteen miles. 

The Allegheny Incline Plane Co.; office, Allegheny 
L. H. Willard, Lewis McMullin, R. J. Hemmick, and 
others, corporators ; Capital, $10,000. To construct 
an incline-plane railway from Jackson Street tothe 
top of Observatory Hill. 

MASSACHUSETTS, 

Street Car Starting Gear 
Francis Bartlett, President; William W. Swan, 
Treas.; Capital, $25,000. For the acquisition of 
patents and patent rigbts relating to street car 
starting mechanism, the manufacture and sale of 
street-car starting mechanism, and the granting of 
licenses and rights under said patents,and such other 
patents as the company may from time to time ac 
quire in this and foreign countries. 


Company, Boston ; 


Hampton Slate Company, Boston; William F. 
Salmon, President ; William N. McNeil, Treas.; Capi 
tal, $50,000. For quarrying, manufacturing and sell- 
ing slate. 

Mutual Union Telegraph Company cof Massachu- 
setts, Boston; Frank Morison, President ; David H. 
Darling, Treasurer ; Capital, $30,000, For the erec- 
tion and maintenance of poles, wires and fixtures 
for telegraph lines, and doing a general telegraph 
business and transmission of messages by electric 
ity. 


Charles River Street Railway Company, Cam 
bridge; S. L. Montague, C. E. Raymond, D. U. 
Chamberlin, J. M. W. Hall, J. M. Hilton, H. oO. 


Houghton, C. Davis, Directors; Capital, $250,000, 
For constructing and operating a street railway in 
the cities of Cambridge, Somerville and Boston. 


American Pruning 


Company, Fitchburg; Con- 
verse Cole, Prest.; E. F. Bailey, Treas.; Capital 
$10,000. For the purpose of manufacturing pruning 
implements. 


ILLINOIS, 

The Holcomb Manufacturing and Plating Com- 
pany, Chicago ; H. F. Holcomb, M. E. Holcomb and 
A. G. Lull, corporators ; Capital, $20,000, For plat 
ing and the manufacture of plated ware. 

American Stove Manufacturing Company, Belle 
ville; E. A. Meysenburg, E. A. Quesnel and Samuel 
L. Viseing, corporators ; Capital, $100,000, For the 
manufacture of the W. J. Reed patent illuminating 
heaters and cook stoves, and everything appertain- 

| ing to the stove heating and ventilating business, 
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The Aurora Manufacturing Company, Aurora ; 
Cc. P. Dutton, James Shaw, A. J. Hopkins and Geo 
Meredith, corporatorst Capital, $10,000. For the 
manufacture of carpet sweepers and other house- 
hold implements; farm 
manufacturing purposes. 


machinery, and general 


Chicago Herdic Transportation Company, Chi- 

Charles E. Jenkins, Chas. L. Jenkins and 
Chas. H. Stiles, corporators ; Capital, $500,000. For 
the transportation of persons and property. 


vago } 


Mutual Union Telegraph Company, Chicago; J. 
0. Evans, Charles F. Peck and Wm. E. Curtis, cor 
porators ; Capital, $80,000. For the construction 
and operation of a telegraph line through and in 
the State of Illinois. 

Bartlett Hardware Company, Freeport; Frederic 
Bartlett, A. K. Stibgen and G. W. Whiteside, cor- 
porators; Capital, $150,000, For the manufacture 
and sale of hardware of all kinds. 

Garden City Elevated Railway Company of Chi 
cago; location, Chicago; Van B. Ruth, E. D. Ellis 
and C. Cady, corporators ; Capital, $5,000,000, To 
build, operate and maintain an elevated railroad in 
the City of Chicago. 

The People’s Railway Company of Chicago; prin 
cipal office, Chicago; Wm. H. Reed, Berz 
and Orvis A. Barnes, corporators ; Capital, $300,000, 
To build and operate a street railway in the City of 
Chicago. 


George 


Peoria and Western Railroad Co.; principal office, 
Peoria ; John G, Fonda, Fred W. Menke, John 


| Ducker, John H. Finlay, Henry A. Osborn, David M. 
| Kelley, Henry Ketchem, 8. B. Kenrick and Elbridge 


W. Merrill, corporators ; Capital, $3,200,000, To con 
struct and operate a railroad from the City of 
Peoria to the City of Quincy, all in the State of 
Illinois. 

The Newport Lumber Company; location,Chicago; 
Edward M. Green, Horace N. Clark and Edward 8, 
Conway, corporators ; Capital, $30,000, To manu- 
facture and sell lumber, and car track and bridge 
material for railroads. 

Chicago Tyre and Spring Works; location, Chi 
cago; Frederic M. Atkinson, Martin P. Hayes and 
James H. Long, corporators : Capital, $200,000. The 
manufacture of steel tyres for locomotives, and cast 
steel car springs of every description. 

NEW YORK, 

The Kalamazoo Car and Dispatch Company, Limi 
ted, Rochester; F. F. Sheldon, Lyons, N. Y.: Ty 
Seott Ledyard, Pultneyville,-N. Y.; Orlando W 
Powers, Kalamazoo, Mich., and others, corporators; 
Capital, $10,000. To manufacture, own, control, buy 
and sell cars, locomotives and supplies, and to con- 
tract with railroads for the transportation of stock 
and hauling of cars. 

The Markland Electric Light and Power Company, 
New York; Wm. Euclid Young, Geo 
Jerome Tiquet, corporators 


Berry and ©, 
: Capital, $600,000, To 
manufacture, own, sell, lease and operate apparatus 
to be used in producing light, heat or power by 
electricity, or to be used in electro-plating. 


The New York Light Company, New York ; W. C. 
Andrews, Chas. E. Emery, R. E. Rockwell, C. C. 
Peck and Henry Arden, corporators; Capital, $25,000. 
To manufacture and supply gas for lighting the 
streets and public and private buildings in the City 
of New York. 

Elliott Machine Company, New York; David J. 
Carson, Geo, C, Wilde and John K. Creevey, corpo 
rators ; Capital, $60,000. To manufacture and sell 
machines for binding pamphlets, and machines and 
machinery for other uses and purposes, 

The Hoyt Manufacturing Company, Aurora, IIL, 
will soon commence the erection of an addition to 
their works 62x152 feet. They manufacture general 
wood-working machinery, 


Work has been commenced on a new rolling mill 
at Coatsville, Pa. It is proposed to build one of the 
most complete mills in the State, to be known as 


the ** Worth Brothers’ Model Mill.” 


The New York Mill Company, New York ; Joseph 
W. Borick, David White and Wm. H 
porators; Capital, $50,000 


Winslow, cor 
To manufacture, sell 
and operate a machine for reducing cereals and 
other substances to powder. 


The New York Carbonated Stone Company, New 
York; 8S. R. Van Campeer, Jas. L. 
R. Lowther, G. I. W. Newcombe 
Donnelly, corporators ; 


Rowland, Jno. 
and Henry M. 
Capital, $250,000, To man 
ufacture artificial stone and all articles which can 
be made therefrom, 


New York Grape Sugar Company, New York: 
Thos. C. Platt, Edward N Theo. A. 
Havermyer, Wm. W. Frazier, Jr., Hiram G. Band, 
A. ©. Harrison and Wm. C. Sheldon, corporators ; 
Capital, $1,000,000. To manufacture and sell sugar, 
grape sugar, glucose and starch. 


Dickerson, 


The Tonawanda Valley and Cuba Railroad Com- 
pany. Directors: E. 8. Bowen, Royal C. Vilas, Bird 
W. Spencer, Rich’d G. Taylor, Daniel O'Day, Ebner 
M. Bond, R. H. Farnham, R. 8. Stevens, Jno. V. D. 
Loomis, Chas. J. Elmer and Wm. W. Davis. Capi- 
tal, 600,000, New company formed by consolidation 
of the Tonawanda Valley Railroad Company, the 
Tonawanda Valley Extension Railroad Company 
and the Tonawanda Valley and Cuba Railroad Com- 
pany. 


The New York Sewing and Embroidering Machine 


Company, New York; Chauncey T. Bowen, Jas. E 
Wheeler and Wm 


T. Hamilton, corporators ; Capi 
tal, $500,000. To manufacture, sell and lease sew 
ing and embroidering machines, and the various 
instruments, machines and tools used in connecc- 


tion therewith, 
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rhe Railway Equipment Company of New York; 
Jared E. Le James W. Krepps, Virgil A. Krepps, 
Thomas P and Henry J. Comegys, cor- 
$200,000. To manufacture and 
and materials 
of rail 


wis, 
Simpson 
porators ; Capital, 
deal 


used 


in railway equipment supplies, 


in th onstruction and operation 


roads 
-—_e 


Machinists’ and Engineers’ Supplies. 
New YORK, 8, 1881. 
The state of the supply market remains about the 
same as when last reported. Prices are unchanged, 
and the dealers begin to express themselves in ex 
pectation of a "60d fall trade 


Sept. 


If the drought continues it will doubtless have a 
depressing effect upon business, and in some parts 
of the west this depression is now being felt to a 


remarkabl degree 

rhe manufacturers of brass 
fittings, ete., are far behind the ir orders. Some of 
the leading ones say that they are now farther be- 
hind than at any time since the: y began business. 

Drop forgings continue and machine 
screws are obtained with difficulty. Iron pipe con- 
tinues scarce, and prices stiff 


goods, such as cocks, 


scarce, 


—-- 


Iron and Metal Review. 


extreme hot weather has an 
but pig iron is firm and 


our last the 
effect on trade, 


since 


adverse 


buoyant at $24.50 to $25 for No. 1X Foundry; $22.50 
for No 2X Foundry, and $21 for Gray Forge. The 


is being transacted in Scotch 
Pis nO to $24 for Coltness, $21 for Eglinton, and 
$22.50 to $23 for Glengarnock and Gartsherrie. In 
rails very littl business has transpired, and the 
‘es at mill remain at. $56 for steel, and $49 to $50 


usual small business 


$23 


ri 
for iron for next year’s delivery. Old T rails are 
lling at $28, and double heads at $30. ronan 
rap has sold in smati lots $30 from yard for No. 1. 
Ingot Copper has been selling at 17c.; Straits Tin: 
4c to 2174¢.; Australian and Billiton Tin, 214¥ce. 
and comm n English Tin, 21%4¢. Lead is he id at 
5lgc. to 5140 forconimon No refined lead is offered. 
Western Spe Iteris quoted at 5 »5igc., and Silesian 
53eC 1 imony is easy at 1440. to 1d 
WANTED: 
Wanted—5 Machinists, men accustomed to setting 


5 good moulders. 


up machinery preferred Also 
Wis. 


Address, D, J. Murray, Wausau, 
‘hnologicaly educat- 
» desires engage- 

Hartford,Conn. 


Mechanical Draughtsman. Te 
ed, with years experience 
ment, Adve ss,Swede,109 Main St., 


Position as Superintendent by a well-known and 
experien ved Machinist and Designer, who is now 
occupying a similar position, Established reputa 
tion and first-class references Address, SUPERIN 
rEND AMERICAN MACHINIST Office, Box 14 


A thoroughly « 
hngineer wants 


( pensation corresponding 


EN4 
ompetent and experienced steam 
a situation of responsibility, with 
to the degree of ser- 


icerendered. Canfurni sh every required evidence 
ability and reliability. Address, ‘Chief Engi- 
office AMERICAN MACHINIST 
Wanted—a Position as Foreman and Draughts 
in ina well regulated ma chine shop, by a young 


un Who is occupying a similar position. Address, 


Bot, American Machinist 





T. NEW’S PREPARED 


ROOFINC. 


Applied by ordinary workmen 
Circulars and samples free, 
38 John Street, New York. 


TS 


lor steep or flat roofs. 
at one-third the cost of tin. 
Acents Wanted. T. NEW, 


~~ or 








For STEEP and FLAT ROOFS of all kinds; 
can be applied by ord'nary workmen at ONE 
THIRD the costof TIN. Serd for a sample 
and our circular which gives full directions how 
toapply your own roof; also how to repair 
leaky roofs of all kinds. Address, 
W. H. STEWART, 
74 Cortlandt St., New York, 


TO INVENTORS 
AND MANUFACTURERS 


SEMI-CENTENNIAL EXHIBITION OF THE 


AMERICAN INSTITUTE 
OF THE CITY OF NEW YORK 

Will open September 14th, 1881. Heavy Machinery 
will be received as e arly as August 22nd; other 
goods, September 5th. Intending exhibitors must 
mi ike e application to secure proper space and 

assification. For blanks and information address 
General superintendent American Institute, New 
York City 








THE 


AMERICAN ~ 


NEW ENGLAND 
MANUFACTURERS’ 


si 


APPLICANTS FOR SPACE 
are respectfully requested to reduce as much as pos- 
sible the amount applied forin order that Exhibit- 
ors who have not specified their requirements may 
not have their applications for space rejected. 


R. C. GRAVES, Agent, 
Office, 5 Boston, 


New Machine Tools 


COOKE & CO., Cartlant SL, N.Y. 


Lathe, 


Pemberton Square, Mass. 





26 


One Gould Engine 26 in. 
swing, 123 ft. bed. 

Two New Haven Engine Lath 
in. swing, 8 ft. bed. 

One Prentice No. 3 Drill, 22 in. 
swing, back geared, power feed. 

One Gould 10 in. Shaping Machine. 


One Gould 15 in. Shaping Machine. 


es, 18 


All the above are NEW tools of the 
DESICN, and may be seen at our 


particulars will be sent by mail. 


COOKE & CoO., 


6 CORTLANDT STREET, NEW YORK. 


BLACKIE’S DRAWING BOOK. 


A complete course of instruction for the practical 
engineer, comprising Linear Drawing, Projection, 
Eccentric Curves, Gearing, Skete hing from Ma- 
chines, Projec ‘tion of Shi idows, Tinting and Coloring. 
illustre ate d by seventy-one plates. Complete in 16 


LATEST 


store, or full 





parts, § $12.00, or strongly bound in half-morocco 
$17.00. “Sent free by mail or express on receipt o: 
price. Will instruct without a teacher. 


E. & F. N. SPON, 446 Broome St., N. Y. 



















q = 
—] 
a4 
z= 
Rn 
Lodge, Barker a & 
& Co. 4x 
602 W. 5th Street, , 
Cincinnati, O f 
: Manufacturers of = 
1s” ENGINE LATHES. 





Engines for Sale. 


One new 14x24, slide valve One second-hand 16x32 
12x24, 12x20, 10x20, 9x16 portable, 9x14, 8x14, 6x12, and 
many others. A full line of good second-h: ind Iron and 


Wood Working Machinery. A complete stock of Shop and 
Mill Supplies. Special western agents for Knowles Steam 
Works, alee for the Tanite Company’s Emery Wheels and 
Grinding Machinery, Our new Steam Jet Pump is the 
most reliable made; send for circular, 


J. H. KERRICK & CO., 


Wiley & Russell Mfg. Co. 


GREENFIELD, MASS. 
Lightning Screw Cutting Machinery and Tools. 


Indianapolis, Ind. 





a 


en 












SEND FOR ILLUSTRATED PRICE LIST. 








{[SepremBer 24, 188] 





MACHINIST. 




















ELECTRIC LIGHT 
APPARATUS. 
A MACHINE AND LAMP COMPLETE | 


for Two Hundred Dollars. Gives one tight 
rated at 2,500 candles. In other words will light a 
space 150 feet square so that this advertisement 
can be read easily. Requires about 1% horse 
power. Only ordinary intelligence required to run 
it. Full instructions with each machine, Send for 
Circular. 


BRADY MEY"G CO. 


Manufacturers of Electric Light Apparatus, 
Emery Machinery, &c. 


257 & 259 Water Street, Brooklyn, N. Y. 





i 


BLAKES PATENT STEAM FUMES 


MORE THAN 13,000 IN USE. 





Adapted to 


Every 


Send for New Illustrated Catalogue, 
GEO. F. 


88S Liberty Street, 
NEW YORK. 


BLAKE MANF’G CO, 


BOSTON. 








TH E PORTER - ALLEN HIGH 
W. H. MERRICK, President and Treas, Cc. SPEED | ENCI N E : 
B. RICHARDS, Superintendent. 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., 
largely 
facilities 
pared to fill all orders 
for the Porter-Alley 
Engine on contract 
time. 

Orders 
Tron and 
ings in the rough. 

Address the Com- 
pany, 430 Washington 
Avenue, Phila., Pa. 





A. BOSTWICK, Secretary. Cc. 


having 
increased its 


is pre 


now 


solicited for 
Brass Cast- 








IS THE ° 


A. S. CAMERON’S 


PATENT STEAM PUMP ®:* 


THE A. S. CAMERON STEAM PUMP WORKS, 
Foot of East 23d Street, New York. 


2 eee 
Pull Weight ‘Hand-Cut Files. } 


Send for quotations. 








O ffice, 


101 oo 
Street, N. 


The best oa Pee in the end. 


Manufactory, 
PATERSON, N. 


The files speak fer themselves in on 


following testimonials. Read them. 


THE SINGER MANUFACTURING CO. 
Messrs. KEARNEY & Foor, ; ‘Elizabethport, N 
h me Mt Pps ehave for the past ten years used the Files of your manufacture, Sa during that time we 
have never 1a¢ any fault to find with'them. Wecan safely affirm that for evenness of temper, sharpness of 
cut, accuracy of shape and all other qualities which go t ) o make up a perfect — they are equal, and 
in some respects superior, to the best English-made Fi Very Truly, Wm. H. INSLEE, Contractor. 
Messrs. KEARNEY & Foor, 
: Se ed N. J., May 8rd, 1877 
Gentlemen:—We have been using your Files, both n ‘ ‘ ’ 

ew and re-cut, for severé > F é ? 

in saying that we have found them a very superior artic ty nie haibapntiiaan and take it oar 


HANS REISE, Contractor, with The Singer M’f’g Co. 


“Instructions on the use of Files,’’ which are intended for shop 
we.mail on receipt of 27 cents postage 
KEARNEY & FOOT, 


OF HEAT AND SOUND. 


SAY D. $. Mineral Wo to 


\yi CORTLANDT STREET, 
NEW YORK. 


.J., July 9th, 1877. 








We print on card board 10 x 12 in. 
use. These instructions with our ‘ Illustrated CataJogue of Files” 
No enstomers we mail a complete set free of charge. 


A FIRE-PROOF NON-CONDUCTOR RY 





Made from Slag of blast furnaces. Encases 
about 90% of its volume of air. Heaviest 
grade about 25 Ibs. per cu. ft. 


Price, 1 Cent Per Lb. 





These fans can be 
fastened to ceiling or 
ate wall, and driven by 

1 round belt direct from 
a Backus Water Motor, 
Steam Engine or other 
power. Blades can be 
covered with paper mus- 
lin to suit the taste in 
color. By changing an 
gle of Blade amount of 
wir can be regulated 
Two or more fans can 
be connected on ceiling. 
Shaft_ of fan runs in 
metaline journals, and 
requires no oiling, a con- 
sideration where put up 
in dining rooms over 


Supplies from Hydrant 
pressure the cheapest 
power known for blow- 
ing Church Organs, 
running Printing Press- 
es, Sewing Machines, 
Turning Lathes, Saws, 
Grindstones, Coffee 
Mills, Sausage Mach- 
inas, Electric Lights, Ele- 
vators, etc. Needs little 
room, no firing up, fuel, 
ashes, repairs, engineer, 
e xplosion, delay, extra 
insurance or coal bills. 
Is noiseless, neat, com- 
pict, steady ; will work 
at any pressure of water 
above 15 Ibs. Prices 
from $15 to $300. tables. Price, 85 each 
THE BACKUS w ATER MOTOR £ O., 


Newark, N.J., or 323 Broadway, New York 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS, 

JAS. HUNTER & SON. North Adams, Mass. 

H. PRENTISS &, COMPANY, MACHIN 7 en 
AND RAILWAY | 

No. 42 oe ae eee York. Tools i ‘applies, 

WILMINGTON, 


BETTS MACHINE C DEL. 


MAKERS OF 


TrooeiS 


ROTARY FANS. 




















Situation. 


44 Washington St., 


FOR WORKING IRON Aawnp STEEL 


















LL as 




































